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PREFACE 


Why another textbook m educational measurement and evalu- 
ation? 

In this book we have tried to keep especially m mind the con- 
ditions under which teachers do the measurement and evaluation 
part of their work From much experience m working with 
teachers, we are keenly aware that they have a lot to do besides 
measuring and evaluating We need not enumerate here the 
myriad other important ways in which teachers must spend their 
time Despite our obvious feeling that measurement and evalua- 
tion are highly significant m education, they are not all of edu- 
cation. We have tried not to let love of our subject blind us to 
these realities of the teacher’s situation It is this realization that 
there are other things m the teacher’s life besides measurement 
and evaluation that has led us to offer a book like the present one 
Whether we have done well— keeping the book relatively short, 
choosing topics within these boundaries, and writing clear sen- 
tences and chapters— will be for the busy student and teacher to 
judge 

Accordingly, this book is intended to be practical By “prac- 
tical” we mean two things* what it is practical for a student to try 
to learn from a textbook m a single semester’s course and what 
it is feasible for a teacher to try to use m his own classroom and 
school 

Although the classroom teacher is the major focus of the book, 
obviously its content is also focally relevant to the professional 
role of the counselor and the administrator. They and the teacher 
are the major elements m the professional team that orchestrates 
the educational theme in the classroom, the school, and the school 
system. 

In seeking practicality, we have had to square our enterprise 
with the well-known and sound idea, “There is nothing more 
practical than a good theory.” For this reason we have not slighted 
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Xli PREFACE 

powerful theoretical concepts (such as validity and reliability ) 
and principles (such as gearing tests to objectives) The under- 
lying philosophy of the text is that the learner is a whole person, 
not just the academic to-be-taught-subject-matter person. Keeping 
the book relatively short required us regretfully to compromise 
on what we judge to be all the relevant factors involved, notably 
community aspects and characteristics of school personnel 
Like any textbook, this one reflects a certain conception of the 
course What kind of course do we have in mind? As indicated in 
Chapter 1, we see the present book, or any textbook, as providing 
only a part of the ideal course Properly, the student will also 
investigate fairly thoroughly one major kind or area of tests by 
examining the tests and test manuals themselves and to some 
extent by looking into their research literature. He will carry out 
simple laboratory exercises m the statistical handling of data, of 
the kind he will confront as a teacher He will not get through the 
course without some reading of publishers' catalogues and the 
Mental Measurements Yearbooks Finally, depending on what 
he teaches at what grade level, he will try to identify and begin 
solving at least one of the real problems of measurement and 
evaluation that he faces as a teacher in his own classroom or 
school In other words, we do not see this book as the student's 
whole world. We hope he will go beyond this book, or any book, 
into the fascinating larger realm of materials and activities ac- 
tually involved m measurement and evaluation. 

Our text is therefore shorter than most, yet we hope it offers a 
balanced and solid introduction to the field Longer books could 
be used for the kind of course we have in mind if the instructor 
simply omitted parts of them. But it is hard to shorten by omission 
without losing proportion and continuity. So we have tried to do 
the reducing job m advance, to make room for nontextbook 
learning, and in this way to give the student a practical introduc- 
tion to measurement and evaluation 

If the reader is familiar with Educational Measurement and 
Evaluation by H. H Remmers and N L. Gage (revised edition, 
Harper & Brothers, 1955), he will recognize much m the present 
volume which has been taken from that book The remaining 
material m this book has been prepared by Dr. Rummel, who also 
developed the orientation and outline of the present book In 
essence. Dr Rummel did most of the rearranging and wrote most 
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o£ the new material, with Dr Remmers and Dr. Gage acting as 
editors 


November , 1959 


H H. Remmers 
N. L. Gage 
J F Rummel 
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CHAPTER 1 


Purpose and Organization 
of This Booh 


Wilhelm Wundt, in 1879, made one of the earlier attempts to 
study human behavior objectively when he established an experi- 
mental laboratory m Germany and developed tests which meas- 
ured sensory-motor abilities. In 1897, Hermann Ebbinghaus 
investigated the problem of fatigue in learning by means of a 
“completion test”; this was probably the first intelligence test. In 
the same year, Joseph M. Rice published a report of an experiment 
on the effectiveness of spelling drills in American schools. He de- 
vised a test to measure achievement m spelling which may be con- 
sidered the first modern formal objective achievement test. 

Developments in the field of educational measurement and 
evaluation have been so rapid and extensive since these early be- 
ginnings that now colleges and universities offer as many as six 
to a dozen different courses of instruction for the training of 
specialists. The published literature in the field runs into hun- 
dreds of volumes. 

This textbook is designed for an introductory course in meas- 
urement and evaluation for prospective elementary and secondary 
teachers and school administrators. It is basically an orientation to 
measurement and evaluation for students who have had little or 
no systematic study of principles and practices in this field, and 
who have no related background other than the usual introduc- 
tory courses in education. 

We believe that the soundest approach to an understanding of 
educational measurement and evaluation is through emphasis on 
principles and practices, especially those basic to and nearly the 
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4 ORIENTATION 

same in evaluation in all areas of concern to teachers and adminis- 
trators. These are supplemented by descriptions of appropriate 
specific instruments, procedures, and sources of information. 

The book has four major sections* orientation, the school test- 
ing program, evaluation of classroom instruction, and appraisal 
of personality aspects. 

Part One Orientation . Part One provides a synoptic presen- 
tation of the areas of evaluation, the instruments of evaluation, 
and the interpretation and uses of evaluative devices to give stu- 
dents a general background for integrating principles and prac- 
tices discussed more fully in the subsequent chapters Too often 
students get so lost m the maze of details about specific aspects of 
measurement and evaluation that they fail to see the whole pic- 
ture clearly. We believe that this initial survey of evaluation m 
the school program will lead to a more meaningful understand- 
ing on the part of the student 

This part includes a chapter that presents the basic statistical 
concepts used in measurement, since discussion of many aspects 
of measurement requires some statistical knowledge We do not 
expect that prospective teachers and administrators who will be 
using their own or commercially developed instruments of evalu- 
ation will be interested m becoming expert statisticians. How- 
ever, all will find it worth while to understand some of the basic 
concepts and techniques of computation used m interpreting the 
results of standardized tests and other measurements. The chapter 
is presented m a “how-to-do-it” manner with emphasis on the ap- 
plication of statistical tools in dealing with test scores. 

Part Two: The School Testing Program. Nearly every teacher 
and school administrator will be concerned with a basic testing 
program. Part Two is devoted to the development and administra- 
tion of the program, the selection of good measurement instru- 
ments, and the techniques of administering, scoring, and interpret- 
ing test results It is important that those concerned with the 
testing program know what materials are available and how to 
select those that will best meet their needs This part does not 
make an exhaustive survey of available instruments, but it does 
discuss numerous examples for a beginner. 

Part Three . Evaluation of Classroom Instruction . Part Three 
is designed to assist teachers and others who devise their own 
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tests and evaluation devices. It provides the basic principles and 
“know-how” for the identification of educational objectives, the 
construction of teacher-made tests with examples of good and 
poor items, and the techniques of assigning grades and reporting 
pupil progress. 

Part Four: Appraisal of Personality Aspects . Since several 
other courses required of prospective teachers usually include dis- 
cussions of personality and the teacher's role in its development, 
Part Four is concerned primarily with the measurement of in- 
terests and attitudes and the evaluation of personal and social 
adjustment. The more complex techniques of personality ap- 
praisal, included in many textbooks used for an introductory 
course, are omitted here in the belief that they require a back- 
ground of training and an extensiveness of treatment not possible 
m a first course in measurement. 

Supplements to This Book. We recommend that this book be 
supplemented by some laboratory sessions, especially (1) in the 
elementary statistical techniques, (2) in the study of various types 
of standardized tests and their administration and use, and (3) in 
the writing of items for teacher-made tests. Accordingly, we in- 
clude laboratory exercises, discussion questions, and suggestions 
for additional independent study at the end of some chapters. 

The detailed outlines at the beginning of the chapters provide 
a guide to study and review By making questions of these topic 
headings a student can test himself on the more important aspects 
of measurement and evaluation 

A glossary of technical terms used in educational measurement 
is presented in Appendix B. The terms defined are the more com- 
mon or basic ones such as occur m test manuals and research 
reports. The student should refer to this Glossary whenever he 
meets an unfamiliar technical term in the book. 



CHAPTER 2 


Survey of Evaluation 
in the School Program 


What Is Evaluation? 

How Do We Go About It ? 

What Is To Be Evaluated? 

What Are the Purposes of Evaluation? 

What Do We Use? 

Can We Do It Ourselves? 

What Are These Scores About? 

Areas of Evaluation 
Scholastic Aptitude 
Scholastic Achievement 
Special Abilities 
Personal Interests and Plans 
Health and Physical Status 
Home and Family Relationships 
Emotional and Social Adjustment 
Attitudes 
Work Experience 

Instruments of Evaluation 
Measures of Intelligence 

Individual and Group Measures. Language and Nonlanguage 
Measures. Multiscore Measures. Group Tests 
Measures of Achievement 

General Educational Development. Subject-Matter Tests. 
Manipulative-Performance Tests. Reading Tests 
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Measures of Interest 

Reasons for Determining Interests Advantages and Limi- 
tations of Interest Inventories. Typical Interest Tests 
Measures of Adjustment 

Physiological Measurement. Free Association and Projective 
Techniques. Rating Scales. Questionnaires and Self-Inven- 
tories 

Interpretation and Use of Evaluating Devices 
Descriptive Types of Information 
Relevance of Norms 

General Level and Pattern of Pupil Development 
Uses of Evaluative Devices 

Instructional Uses. Use of Results in Counseling. Uses in 
General Administration 
Misuses of Evaluative Devices 

Chapter 2 deals with the nature of evaluation, the general 
problems faced in going about it, the areas of evaluation, the kinds 
of instruments used, and the interpretation and use of evalua- 
tion devices. 

WHAT IS EVALUATION? 

There is nothing new m the idea of evaluating the public 
schools. Everyone who has ever been in a school— and who has 
not?— finds it easy to say what is good and bad about it. Members 
of men's clubs know exactly how the schools should “be run along 
sound business lines.” Housewives frequently compare current 
educational practices with those of the “good old days,” often 
to the disadvantage of the modern school There is no lack of 
evaluation. 

Since evaluation goes on inevitably, it is of vital importance 
that its principles, techniques, and uses be understood. To clarify 
these points is the purpose of this chapter. 

Evaluation and measurement are terms often used with little 
regard for their meanings. Measurement refers to observations 
that can be expressed quantitatively and answers the question 
“how much.” Evaluation goes beyond the statement of how much, 
to concern itself with the question “what value. It seeks to answer 
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the pupil’s and teacher’s question, “What progress am I making?” 
Evaluation, therefore, presupposes a definition of goals to be 
reached—objectives that have been set forth 

In the development of objectives, certain principles are im- 
portant: 

1. Objectives must be twofold. That is, they should set forth 
what the institution is trying to accomplish and what the stu- 
dents should attain or work toward. 

2. Objectives should generally be developed cooperatively. If 
the administration alone attempts to establish the objectives 
and the role of the teacher is merely to carry out its directives, 
the results are often questionable Such a policy tends to breed 
resentment and dissatisfaction. 

3. Objectives should be broad and general. However, these broad 
objectives must be so stated that they are subject to specific 
implementation. 

4. Further objectives should grow out of the task of appraising 
students’ performances. 

Methods must be developed for obtaining evidence as to how 
closely the school is realizing its objectives, and sources of this 
evidence must be identified This point will be developed more 
fully m the discussion of the school testing program (Chapter 4) 
and of evaluation in classroom instruction (Chapter 7). 

Finally, we interpret the results in the light of our objectives. 
The processes of evaluation are wasted effort unless the dis- 
covered weaknesses are corrected Who should correct them? Ob- 
viously, the students must correct the weaknesses revealed in 
themselves, and the faculty must correct deficiencies revealed in 
the educational program. 

In summary, we evaluate because we must always be concerned 
with whether we are reaching the goals of our teaching efforts. 
By analyzing methods and results we hope to find ways of im- 
proving them. Evaluation is not an extra chore imposed upon 
instruction— a distasteful task to be completed as quickly as pos- 
sible; it is an integral part of what a good teacher does to make 
his teaching more effective To evaluate what he does is as im- 
portant as doing it. 

Evaluation is not just a testing program . Tests are but one of 



SURVEY OF EVALUATION IN THE SCHOOL PROGRAM 9 

the many different techniques (such as observation, check lists, 
questionnaires, interviews, etc ) that may contribute to the total 
evaluational program. A school should use tests only if they yield 
useful information about progress toward the objectives of the 
educational program. It is clearly not a question of either evalua- 
tion or testing, but of intelligent use of appropriate tests in 
evaluation. 

Evaluation is not a culminating activity. The primary purpose 
of evaluation is to answer questions about the program such as: 

What progress is the teacher making toward the objectives of the 
educational program? 

Are his methods effective? 

Is he actually changing student behavior in the desired direction? 
Are his objectives achievable? Are they worth while? 

Each of these questions is concerned with an ongoing educa- 
tional program, not with a finished one. Continual evaluation, 
then, is essential. 

HOW DO WE GO ABOUT IT? 

Planning a program of evaluation raises at least five basic in- 
terlocking questions. What is to be evaluated? What are the pur- 
poses of evaluation? What do we use? Can we do it ourselves? 
What are these scores about? 

What Is to Be Evaluated? 

First it is necessary to consider the areas m which evaluation of 
pupil growth and development may be made We can group these 
areas in general as intelligence, interest, achievement, physical, 
and emotional. The task of deciding what areas are to be evaluated 
is far from an easy one. In how many areas should we attempt 
evaluation? What specific types of evaluation should we make? 
The decisions— a cooperative enterprise on the part of adminis- 
trators, teachers, pupils, and parents— should be made in keeping 
with the purposes of evaluation and the objectives of education 

What Are the Purposes of Evaluation? 

How am I doing? Is this a good school for children? Are the 
schools accomplishing what they are supposed to accomplish? 
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These are but a few of the many questions that every educator 
should be able to answer for his individual unit, whether this 
unit is the entire school system, a single school, a single class, or 
an individual pupil. 

One of the most important purposes of evaluation is to adapt 
instruction to the differing needs of individual pupils . Evaluative 
techniques lead to identification of pupils needing specialized 
work and to the kind of specialization required. Without these 
techniques teachers may overestimate or underestimate the extent 
to which they should differentiate their treatment of pupils. All 
teachers make some adaptations to individual differences Al- 
though the influence of evaluation may not result in different 
types of activities, it can lead to better-directed and more effective 
methods of carrying on activities. 

Another use of evaluation is in educational guidance Evalua- 
tion leads to information revealing how much aptitude a pupil 
possesses for scholastic work in general, as well as the broad areas 
of scholastic work m which he is most likely to succeed It pro- 
vides a basis for long-range counseling, placement, and follow-up 
work as well as assistance m dealing with the many immediate 
problems of pupils. 

In personal guidance , evaluation is used to identify the most 
troublesome problems— educational, vocational, social, or emo- 
tional— that pupils face 

In addition to purposes pointed directly toward pupil needs, 
pupil evaluation is important in the overall appraisal of the total 
school program It reveals specific strengths and weaknesses in the 
program. It provides bases upon which to compare one school’s 
program with another’s. It makes possible a study of the progress 
of a program between different dates, the development of school 
standards and school norms, and the nature of needs in curriculum 
improvement. 

Pupil evaluation may also be used as a basis, through reports 
to parents and school patrons, for the improvement of public re- 
lations and the mobilization of public opinion. 

What Do We Use? 

A third consideration basic to evaluation is the selection of ap- 
propriate methods and instruments of evaluation. We could use 
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several different techniques to get the same type of information 
For example, we could estimate a pupil’s vocational interest by 
an interview, by his responses to single items on a questionnaire, 
by an analysis of his hobbies or out-of-school activities, by his 
scores on an interest test, and so forth. Which of these techniques 
is best? Should we use all of them? Is this unnecessary duplica- 
tion? Couldn t we get all the answers from a comprehensive test- 
ing program? From the viewpoint of economy, it is clear that we 
should select the methods and instruments which yield informa- 
tion especially valid for the specific purposes set forth. 

Can We Do It Ourselves? 

For one reason or another, the idea has developed that only 
individuals who have been specially trained m techniques of guid- 
ance and psychometric methods are capable of using evaluative 
instruments. It is true, of course, that the results of tests and in- 
ventories are worse than meaningless if there have been errors in 
administering and scoring them, or if there has been inaccurate 
recording of results. However, nearly all teachers can become good 
examiners and scorers with a little help from manuals and trained 
counselors. 

In most schools, classroom teachers can and should administer 
tests designed for groups of pupils By reason of specialized train- 
ing, a counselor is ordinarily in the best position to administer 
tests that can be given to only one pupil at a time. Sometimes, 
however, a classroom teacher may be able to do a better job than 
the counselor in administering a particular type of test to a cer- 
tain individual. This is likely to be the case if the counselor has 
already failed in an attempt to establish rapport with the pupil 
These points are discussed in Chapter 4. 

In the same way, should the teacher make his own tests or use 
those that he can buy from test publishers? For some purposes, 
as we shall see, his own tests will probably be best, but in other 
cases he will have to use standardized, commercially published 
tests. 

What Are These Scores About? 

The fifth consideration involves interpretation of the scores or 
results of evaluations Interpreting the results provides answers to 
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the first two questions— what is to be evaluated and what are the 
purposes of evaluation. Interpretation applies the information ob- 
tained from the methods and instruments of evaluation to prob- 
lems in education. It provides a reason for careful consideration 
of details in test administration The methods by which data from 
evaluative instruments are interpreted and used give meaning to 
the entire program and translate the results into practical ap- 
plication. 

Evaluation and good teaching go hand-in-hand. In fact, a de- 
scription of the processes a good teacher tries to follow shows 
that evaluation is present throughout. Good teaching follows 
these five steps: 

1. The teacher analyzes the individual pupil’s capacities, knowl- 
edge, past experience, interests, and needs. 

2. The teacher analyzes the pupil’s goals and helps and encourages 
him to revise his goals in accordance with his capacities. 

S. The teacher harmonizes the educational process with the pu- 
pil’s capacities and goals. 

4. The teacher evaluates the pupil’s progress in terms of his ca- 
pacities and goals. 

5. The teacher and the pupil, working together, reconsider the 
revised goals in light of the progress achieved and strive to cor- 
rect weaknesses which would interfere with the attainment of 
reasonable goals. 

A good teacher is evaluating when he takes into consideration 
the many factors inherent in student growth. These factors include 
acquiring proper attitudes toward others, safety habits, manipu- 
lative skills, knowledge, appreciation, understandings, and so forth. 
Some of these factors can be measured with rather precise methods 
and instruments. Others require careful exercise of judgment 
based on effective observation. 

AREAS OF EVALUATION 

A comprehensive program of evaluation provides an effective 
means of securing a developmental and cross-sectional picture of 
the characteristics of each pupil in the school. These data are a 
means to an end, not ends in themselves. Their greatest value lies 
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in their effective use by administrators, counselors, and teachers 
as a basis for instruction and guidance. To understand students 
in all dimensions of their personality and environment requires 
a comprehensive sampling of facts about each student. 

Described below are nine areas within which the teacher needs 
information for adequate pupil evaluation. The importance of 
each of these areas depends on the specific purposes of evaluation; 
the order in which they are listed is not intended to indicate 
their relative importance. 

Scholastic Aptitude 

Scholastic aptitude is usually evaluated by means of the grades 
a pupil has earned in preceding courses or of tests of ability and 
achievement. The best single predictor of ability to succeed in 
future schooling is some measure of past school achievement This 
information is not always available and m some instances is far 
from reliable Originally tests designed to fill this need were 
called intelligence tests. Since many such tests have been validated 
on the basis of their ability to predict success in school, the more 
descriptive title, scholastic aptitude test, is becoming widely em- 
ployed 

Scholastic Achievement 

There are several means of appraising the scholastic achieve- 
ment of individuals These include the scholastic marks earned in 
earlier grades, various standardized and teacher-made achieve- 
ment tests, survey and diagnostic tests of basic skills, school activi- 
ties, and some work experiences. The distinction between scho- 
lastic aptitude and scholastic achievement is not always clear-cut. 
Achievement may be described as what a person has learned, 
whereas aptitude may indicate how well he may learn in the fu- 
ture. Obviously, how well a pupil has learned may often be a good 
basis for predicting how well he will learn m the future m similar 
areas. Thus, means of appraising achievement may in many cases 
be put to the same uses as means of appraising aptitude For ex- 
ample, the grades a student has received m junior high school 
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may serve as a fair basis for predicting his subsequent success in 
senior high school. 

Special Abilities 

Special abilities include clerical, mathematical, artistic, musical, 
mechanical, and many other abilities of a relatively specific na- 
ture. Special abilities may be subdivided into broad general cate- 
gories such as musical memory, mechanical ingenuity, or scien- 
tific reasoning, or into special occupational fields such as nursing, 
woodworking, fork-lift operating, or law. The various means of 
appraising these abilities include printed paper-and-pencil tests, 
products made by students, oral interviews, and evaluation of pre- 
vious achievement or performance. Because of the many factors 
influencing success in special ability areas, no single method of 
appraisal is sufficient. Such factors as ambition, habits of work, 
interest, and other personal qualities tend to reduce the accuracy 
of any prediction of success based merely on appraisal of ability. 

Personal Interests and Plans 

We know that information concerning the degree to which the 
interests of an individual agree with those of persons successfully 
engaged in a given field is definitely valuable, in conjunction with 
other bits of information, in predicting whether he will stay in 
that field. Some evaluation methods in this area deal with the ex- 
pressed likes and dislikes of the pupil, whereas other methods at- 
tempt to determine latent interests. The means of appraising per- 
sonal interests and plans of individuals include autobiographies, 
interest inventories or tests, stated interests, interviews, previous 
achievement, and both work and leisure activities. 

Health and Physical Status 

Since health and physical status are so important in themselves, 
no evaluative procedures would be complete that did not con- 
sider such factors. Among the means pf appraising health and 
physical status are physical examinations, health histories, ob- 
servations, attendance records, follow-ups by nurses, and family 
consultations. 
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Home and Family Relationships 
Emotional and Social Adjustment 
Attitudes 

Home and family relationships, emotional and social adjust- 
ment, and attitudes may be grouped together since they are so 
closely interrelated. These areas are sometimes included in one 
category loosely described as personality. Evaluation in these areas 
is difficult because of lack of agreement concerning the nature of 
personal qualities Since individuals possess a variety of traits, 
habits, and attitudes, some of which are largely specific in certain 
situations, it becomes necessary to evaluate these characteristics 
in a number of ways. Thus the means of appraisal include ob- 
servation, records of anecdotes, self-rating scales, interviews, 
themes, autobiographies and other documentary information, 
student questionnaires, opinion polls, check lists and adjustment 
inventories, reports from employers and group workers, and par- 
ent conferences. Appraisal of these areas is the focus of attention 
in Chapters 10 and 11. 

Work Experience 

Evaluation of work experience helps in understanding students 
in some dimensions of their personality and environment and also 
provides information of value for instruction and guidance. The 
usual means of appraisal in this area include records of employers, 
reports of vocational counselors, interviews, and student ques- 
tionnaires. 

Methods of evaluation are primarily concerned with the tech- 
niques best suited for collecting the information needed. In con- 
nection with the foregoing list of areas of information, we re- 
peatedly mentioned techniques for collecting information. These 
techniques included questionnaires, interviews, observations, rat- 
ing scales, behavior descriptions, objective tests, anecdotal records, 
and cumulative records. Some of the other techniques, used less 
frequently, include the sociometric method, products made by 
students, reports by parents, teacher-parent conferences, self-rating 
scales, diaries, themes, and opinion polls. 

Obviously the teacher needs a considerable amount of infor- 
mation about individuals for a proper evaluation of pupil growth 
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and development. Where they are applicable, objective techniques 
are preferable, for they provide data whose reliability and im- 
personal quality are highly desirable as a starting point in evalu- 
ation. Measurement instruments used m connection with these 
techniques fall into four general categories - measures of intelli- 
gence, measures of interest, measures of achievement, and meas- 
ures of adjustment. We shall discuss these instruments of evalua- 
tion in considerable detail m subsequent chapters. 

INSTRUMENTS OF EVALUATION 

Selecting instruments of evaluation is basically a twofold 
process: (1) determining as exactly as possible what is to be meas- 
ured, and (2) obtaining an instrument that will best do the 
measuring. This process can be further summarized by the words 
“what” and “how.” All persons making evaluations should con- 
stantly consider these words, and all they imply. The desirable 
accuracy of evaluation is closely related to its purpose. Approxi- 
mate measurements sometimes suffice. At other times it is neces- 
sary to have a measurement that is as precise and accurate as pos- 
sible. This section reviews briefly the several types of instruments 
usable m evaluating intelligence, achievement, interest, and ad- 
justment. 

Measures of Intelligence 

Perhaps the most important factor related to success in school 
work is the ability to do abstract thinking. This may be inter- 
preted as the ability to understand and manipulate abstract sym- 
bols such as mathematical symbols, word meanings, and verbal re- 
lationships. Although this is not the only factor, it is probably the 
most important single factor. For this reason most tests that have 
been developed for predicting school success or ability to learn 
have endeavored primarily to measure the pupil’s abilities in these 
respects. Such tests have commonly been called “intelligence” 
tests, although the present trend is to use the terms “scholastic 
aptitude” or “educational aptitude” tests 

Individual and Group Measures. Scholastic aptitude tests 
may be suitable either for individuals or for a group. Individual 
tests can be administered to only one person at a time. Adminis- 
tration and interpretation of this type of test require people 
thoroughly trained in the methods used, and generally also a con- 



SURVEY OF EVALUATION IN THE SCHOOL PROGRAM 17 

siderably longer time for administration than do group tests. Al- 
though some of the best scholastic aptitude tests are designed to 
be administered to one individual during an interview by per- 
sons with special training, teachers without this special training 
can sometimes get satisfactory results with such tests. Group tests 
are much less expensive, as far as time and money are concerned, 
than individual tests because they can be given to several pupils 
at one time and scored rapidly 

Language and Nonlanguage Measures. A growing tendency is 
toward using tests that are to some extent diagnostic. For example, 
information concerning a pupil’s aptitude in language and non- 
language, or verbal and nonverbal abilities, is often helpful in 
evaluation. Thus some tests provide separate measures of language 
and nonlanguage ability as well as the total measure. 

Multiscore Measures. Further breakdowns of ability are made 
by scholastic aptitude tests which yield several scores on different 
types of test materials These tests have been constructed on the 
theory that better decisions can be made if several specific 
strengths and weaknesses are known. However, it is not definitely 
known what significance can be attached to many of the various 
scores provided by such tests. Among the measures provided by 
multiscore tests are measures of ability to do tasks involving num- 
ber, word meaning, space, word fluency, reasoning, and memory. 

Since it is impractical to discuss adequately all the various in- 
struments for measuring scholastic ability available at the present 
time, we shall mention only representative tests. (For a more ade- 
quate description of specific tests refer to Buros’ Mental Measure- 
ments Yearbooks.) The most widely used individual tests are prob- 
ably the Revised Stanford-Bmet Tests of Intelligence (12) 1 and the 
Wechsler Intelligence Scale for Children (WISC) (15). 

The Stanford-Binet consists of a series of subtests arranged m 
age levels from 3 to 18 and requires approximately two hours for 
administration. It was devised to estimate a student’s probable 
rate of progress in school and to pick out pupils unlikely to profit 
from formal school instruction. It yields a single score of mental 
ability The test was originally developed in 1905 by the French- 
men, Binet and Simon, the latest revision was made by Terman 
and Merrill in 1937. The WISC consists of ten subtests yielding 

l The numbers m parentheses, following the titles of tests, refer to the publishers 
listed m Appendix A 
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scores for performance and verbal ability as well as a total score. 

Another individual test widely used for adolescents and adults 
is the Wechsler-Bellevue Intelligence Scale (15). It yields a verbal 
score, a nonverbal or performance score, and a full scale or total 
mental ability score. Administration time for this test is approxi- 
mately one hour. 

The greatest limitation of individual tests of scholastic aptitude 
lies in their administration and interpretation, since few schools 
have the time, trained personnel, and clerical assistance to use 
them with all pupils. In the usual school situation these tests 
should be reserved for testing special and doubtful cases. It is 
necessary and desirable to use group tests for measuring scholastic 
aptitude of the entire school population. 

Group Tests. There are several group tests of scholastic apti- 
tude. Two of the simplest and very widely used intelligence tests 
are the Otis Self- Administering Test of Mental Ability (26) and 
the Otis Quick-Scoring Mental Ability Test (26). The second is a 
revision of the first test; and probably it should be preferred, 
since it includes a few more items, covers a wider range of grades, 
and is more easily scored. The Kuhlmann-Finch Tests (9), a 
series of overlapping batteries extending from kindergarten to 
the adult level, are m some respects preferable to the Otis tests, 
for they have a somewhat better balance of verbal, numerical, 
and spatial material. However, these tests are comparatively more 
difficult to administer and score. Among other widely used tests 
of general scholastic aptitude are the Kuhlmann-Anderson Tests 
(15), Differential Aptitude Tests (15), School and College Ability 
Tests (SCAT) (10), Henmon-Nelson Tests of Mental Ability (12), 
the Pmtner General Ability Tests (26), the Terman-McNemar 
Test of Mental Ability (26), the California Test of Mental Matu- 
rity (5), the SRA Primary Mental Abilities Tests (18), and the 
SRA Tests of Educational Ability (18). 

Measures of Achievement 

Achievement measures appraise a pupil’s educational growth 
and development. As previously mentioned, tests of intelligence 
or scholastic aptitude purport to predict a student’s performances, 
tests of achievement assess what he has learned in school or other 
situations where learning and teaching are intended to go on. But 
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scores on achievement tests are also excellent bases for predicting 
future educational success in the areas measured by the tests. For 
example, the student high in verbal and perceptual aspects of 
intelligence tests usually shows high reading achievement, and 
the student low in the quantitative aspects of intelligence tests 
is usually low in mathematical achievement. Thus, tests of achieve- 
ment probably should form the core of a systematic program in 
every school that hopes to do a thorough job of evaluation. 

Achievement tests are designed to measure relative accomplish- 
ment in specified areas of work. They are of two main types: gen- 
eral and diagnostic. These are closely related; there is no fine line 
of demarcation between them. The general achievement test 
may be defined as one designed to express m a single score a 
pupil's relative achievement in a given field of work. The diag- 
nostic achievement test is designed to reveal a person's strengths 
and w^aknes^lnone or more ar eas of the fi eld being tested. Some 
ofHthe more extensive andT comprehensive general achievement 
tests are made up of several subtests so that the composite score 
may be used as a measure of general achievement and the subtest 
scores may be used as diagnostic measures These tests are usually 
referred to as achievement test batteries. 

There are many varieties of achievement Since acquiring 
knowledge is one of the objectives of nearly all school “subjects/’ 
many achievement tests attempt to measure how much of this 
knowledge a pupil has acquired. However, achievement is com- 
plex; and the more carefully the test is planned in terms of the 
aspects of achievement to be tapped (such as the ability to or- 
ganize ideas, to make inferences, to draw valid conclusions), the 
more valuable will it be in the evaluation program. Among the 
several varieties of subject-matter achievement tests, some of the 
more useful are tests of general educational development, tests of 
specific subject areas, and manipulative-performance tests. 

General Educational Development. Since an important pur- 
pose of education is to develop the individual's ability to apply 
facts and principles he has learned, many achievement tests are 
aimed at measuring applicable understandings in a cultural area, 
rather than proficiency in a given “subject.” Thus, tests of “gen- 
eral educational development” stress understanding rather than 
knowledge of factual material. They cover such areas as the me- 
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chanics and effectiveness o£ expression; interpretation o£ materials 
in the physical sciences, social studies, and literary areas; and skill 
in quantitative thinking. 

Typical tests include the following: the Co-operative General 
Culture Test (10), USAFI Tests of General Educational Develop- 
ment (26), the Iowa Tests of Educational Development (18), SRA 
Achievement Series (18), and the Sequential Tests of Educational 
Progress (STEP) (10). The Co-operative test measures understand- 
ing of current social problems, history and social studies, science, 
fine arts, and mathematics. The USAFI (United States Armed 
Forces Institute) tests include measures of correctness and effec- 
tiveness of expression, interpretation of reading materials m so- 
cial studies, natural sciences, and literature, and general mathe- 
matics ability. The Iowa tests measure understanding of basic 
social concepts; general background in natural sciences, correct- 
ness and appropriateness of expression; quantitative thinking; 
interpretation of reading materials in the social studies, natural 
sciences, and literature; general vocabulary; and uses of sources of 
information. These Iowa tests are the most comprehensive tests 
of general educational development for secondary schools com- 
mercially available at present. The SRA Achievement Series— for 
Grades 2-9— is an integrated program for measuring the educa- 
tional development of elementary and junior high-school pupils 
in the broad curricular areas of reading, language arts, arithmetic, 
and work-study skills. The Sequential Tests of Educational Prog- 
ress (STEP) are designed to measure critical skills in the applica- 
tion of learning in several major academic areas of school and col- 
lege instruction: listening comprehension, reading, writing, 
mathematics, science, and social studies The four levels of STEP 
range from Grade 4 through the sophomore year of college. For 
a more extensive and detailed description of these and similar 
tests, consult Bums’ Mental Measurements Yearbooks. 

Subject-Matter Tests. Since specific subject-matter tests have 
been the concern of test makers for many years, hundreds of such 
tests are currently available. We shall make no attempt to list 
any as typical tests because of the large variety available. One has 
but to obtain catalogues from any test publisher to find tests in 
most areas. Appendix A contains a list of these publishers. 

Subject matter is the one measurement area in which classroom 
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teachers may and should particularly develop tests. We highly 
recommend that teachers develop objective tests for use as quizzes, 
midterm and final examinations, and general guideposts for their 
teaching. Such test development will increase their understanding 
of a more general type of testing program, aid their evaluation of 
student progress, and provide a frame of reference for revision of 
course objectives, subject matter, and methods. 

Teachers usually need not use standardized tests in subject- 
matter areas; in many instances, the use of the norms provided by 
such tests is neither desirable nor valid. In the first place, the ob- 
jectives for a specific course vary so much from teacher to teacher 
that published tests in a subject-matter area may not fit the ob- 
jectives of the course being taught by the local classroom teacher. 
In the second place, standardized subject-matter tests often do not 
provide sufficient information with respect to the development of 
the norms to enable a teacher to determine whether or not his 
class is comparable to the group on which the tests were originally 
standardized. 

Manipulative-Performance Tests. Written tests are usually 
not valid for measuring manipulative skills. For example, a pupil 
may be able to give satisfactory answers on a written test on the 
various working parts of a lathe, and the procedures to use in 
certain operations with the machine, but fail completely in ac- 
tually cutting a machine screw or turning out an acceptable lamp 
column. A manipulative-performance test measures a student’s 
skill in the actual performance of selected operations under con- 
trolled conditions. As a student completes certain operations, the 
teacher carefully observes the performance and records on a pre- 
viously constructed check list the extent to which the student 
meets certain standards. The performance test provides a basis 
for appraising the overall performance and evaluating elements 
in that performance. It is impossible to obtain commercial tests 
of this type, although check lists for a few specific manipulative 
skills are available. Hence these tests must generally be teacher- 
made. 

Reading Tests. Since the typical school situation and, in 
fact, many of life’s situations require individuals to do consider- 
able reading, reading skill has received the special attention of 
teachers and administrators. The improvement of reading is one 



22 


ORIENTATION 


of the generally accepted objectives of education. Hence special 
attention has been given to the evaluation of reading. 

Reading achievement is usually sampled in both subject-matter 
and general achievement tests. In addition, a large number of spe- 
cific reading tests have been developed Some of these tests pro- 
vide scores on rate of reading, reading comprehension, and special 
skills m reading maps, directories, tables, or advertisements Read- 
ing ability is very highly correlated with other measures of scho- 
lastic aptitude and academic achievement. The correlation is so 
high that the question is often raised as to whether or not all tests 
are reading tests. There is some merit in this question. However, 
most other tests reveal abilities other than reading ability alone. 

General reading ability can usually be measured with tests of 
general educational development. However, specific abilities m 
reading should be evaluated by means of diagnostic reading tests 
Some of the most widely used diagnostic tests of reading ability 
include the Dvorak-Van Wagenen Diagnostic Examination on Si- 
lent Reading Abilities (3), the Gates Reading Diagnostic Tests 
(3), and the SRA Reading Record (18) Since many tests have been 
developed to measure specific skills in reading, we recommend that 
Buros’ Mental Measurements Yearbooks be consulted before se- 
lecting a test for diagnostic use. 

Measures of Interest 

Another major area of evaluation for which information is de- 
sirable is interest. An interest inventory provides some informa- 
tion with respect to a person’s likes and dislikes, or preferences 
and distastes, for certain types of activities. How a person feels 
about an activity is an important factor m whether he will con- 
tinue it. Common experience and some research data indicate that 
certain aspects of interest are remarkably persistent and stable. It 
is in the search for these more permanent aspects of interest, par- 
ticularly those important for adjustment m various vocational 
fields, that interest inventories have been developed. 

Reasons for Determining Interests. One reason for apprais- 
ing an individual’s interests is to determine whether he will be 
satisfied in doing a particular type of work. Another is to ascer- 
tain whether he is likely to be interested in the same things as 
other people engaged in that activity. If so, his personal relation- 
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ships with others in that field are likely to be congenial. Then, 
too, educational psychologists claim that individuals tend to do 
better at things which interest them most. However, a high degree 
of interest does not necessarily indicate ability to be successful in 
such activities A final reason for appraising interest is that the 
process may call the individual’s attention to a field of activity to 
which he has previously given little or no thought. 

Advantages and Limitations of Interest Inventories. The 
types of information available from interest inventories vary a 
great deal. Some inventories yield scores related to several specific 
occupations, whereas others provide scores in broad fields of in- 
terest such as mechanical or computational, rather than in specific 
occupations. Interest inventories are relatively easy to administer, 
but some of them are difficult to score and must be handled by a 
trained person. They can give considerable important information 
about individuals that would not be otherwise available. 

Typical Interest Tests. Among the most widely used interest 
tests and inventories are the following: the Kuder Preference 
Record, separate versions entitled Vocational and Personal (18); 
Strong’s Vocational Interest Blank (separate blanks for men and 
women) (21), Thurs tone’s Vocational Interest Schedule (15); 
Brainard Occupational Preference Inventory (5); Lee and 
Thorpe’s Occupational Interest Inventory (5); and Germane’s Vo- 
cational Interest Inventory (20). For detailed descriptions and re- 
views of these tests and others, see Buros’ Mental Measurements 
Yearbooks . 

Measures of Adjustment 

Accurate objective information with regard to aptitude, achieve- 
ment, and interest is very important m any program of evalua- 
tion, but gives only part of the picture for each individual pupil. 
Most teachers and administrators are aware that adjustment or 
personality factors are fully as important as the more easily meas- 
ured aspects of pupil growth and development. There is an in- 
sistent demand for valid and reliable records of personality de- 
velopment to assist the school in its evaluation program 

There are numerous approaches to the study of personality and 
adjustment— physiological measurement, free association and pro- 
jective techniques, rating scales, questionnaires, interviewing, and 
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others. One obstacle to personality measurement is that there is 
little general agreement on a definition of personality, or on the 
number and nature of the traits which compose it. Perhaps the 
simplest approach to an introductory understanding of personality 
tests is to consider them as instruments that endeavor to measure 
the personal and social adjustment of an individual as revealed 
by his emotions, attitudes, and values. Personality measurement, 
however, is a complex matter and cannot at present be carried out 
by a single test or similar device. Instruments for evaluating vari- 
ous components of personality are for the most part still in an 
experimental stage of development. 

Physiological Measurement. In an emotional situation, cer- 
tain measurable physiological changes occur— in blood pressure, 
pulse rate, amplitude of breathing, galvanic skin reactions, palm 
sweating, and many others In general, these changes are only one 
phase of emotional adjustment and are not predictive of success 
or failure in life situations Furthermore, their measurement re- 
quires such complex apparatus and specially trained personnel that 
it has to be restricted to clinical use and is therefore not suitable 
for typical school use. It is encouraging, however, that experi- 
mental work is now being carried on in this connection which 
may be of extreme value to the future development of evaluation 
programs. 

Free Association and Projective Techniques. One method 
being used by an increasing number of psychologists involves ex- 
posing an individual to some more or less vague stimulus to which 
he can respond with considerable leeway That is, he is given an 
unfamiliar task to which he presumably reacts in the same way as 
he would approach an unfamiliar situation in actual life. Each 
task is apparently meaningless, although the individual being 
tested is asked to give a meaning in his own way. When this is 
done, the trained clinician is able to interpret each person’s reac- 
tions in terms of established personality patterns. 

Typical instruments of this type include the Kent-Rosanoff Free 
Association Test (22), the Rorschach Inkblot Test (15), and the 
Thematic Apperception Test (15). However, like the physiologi- 
cal measures, these tests require trained personnel to administer 
and interpret them and hence are best confined to clinical studies. 

Rating Scales. Rating scales have long been used as instru- 
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ments for appraising pupil adjustment Ratings involve judgments 
as to where the individual stands on a scale with respect to certain 
traits. Although research indicates that the ratings on such scales 
are often faulty, they sometimes do provide a useful method of 
quantifying impressions about a student and thus may be of some 
value in the evaluation program. 

Of the many devices available in this field, the most commonly 
used include the Vineland Social Maturity Scale (9), the American 
Council on Education Personality Rating Scale (1), and the Hag- 
gerty-Olson-Wickman Behavior Rating Schedule (26). 

Questionnaires and Self-Inventories. Although the question- 
naire method has serious limitations, personality measurement in 
recent years has tended to move in the direction of the standard- 
ized questionnaire or self-inventory. The best use for adjustment 
questionnaires is in locating the extremely maladjusted individual 
and following up such cases with individual counseling and 
therapy. Typical instruments of this type include the Bell Adjust- 
ment Inventory (21), the Thorpe-Clark-Tiegs Mental Health Anal- 
ysis (5), Mooney Problem Check List (15), the Bell School Inven- 
tory (21), SRA Youth Inventory and SRA Junior Inventory (18). 

INTERPRETATION AND USE OF 
EVALUATING DEVICES 

As a basis for discussing the interpretation and use of evaluating 
devices, it is desirable to look briefly at the measurement process 
and the specific functions of test scores. The measurement process 
is essentially a means of obtaining accurate descriptive informa- 
tion about individuals. It is necessary to be concerned with two 
fundamental problems: (1) the purposes for which this descriptive 
information is obtained, and (2) the types of information necessary 
for these purposes. The first problem has been the focus of atten- 
tion in preceding sections of this chapter. The second is the source 
of the concepts to be discussed in the present section. These con- 
cepts are treated in greater detail in Chapters 6 and 9. 

Considerable progress has been made m developing instruments 
for evaluating pupil growth and development. But it is still true 
that even the best instruments available are crude and ambiguous 
in comparison with ideal instruments. For this reason the inter- 
pretation of evaluating devices is complicated and, because certain 
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essential facts are not provided, frequently inaccurate. Hence 
school personnel are handicapped in getting the facts concerning 
the educational growth and development of pupils. However, if 
those concerned with evaluation understand some of the concepts 
involved m the interpretation of evaluating devices, these devices 
can be extremely valuable despite their limitations. Perhaps a 
brief review of the information usually required in interpreting 
an individual test score will clarify the significance of that score 
for various testing purposes. 

Descriptive Types of Information 

One type of information descriptive of an individual’s perform- 
ance may be expressed in terms which are absolute with respect to 
specific functions and materials included in a test. For example, 
let us suppose that an individual knows the answers to 63 items 
on an examination. This information in itself is obviously of very 
limited significance. However, if we express f ins score as the per- 
centage of the total number of questions asked, or the maximum 
possible score, it may have more meaning. If there were 76 items 
in the test, the raw score of 63 would equal 83 percent. The per- 
centage score is still relatively meaningless. It may indicate quite 
high ability if the items in the test are “difficult,” or quite low 
ability if the items are “easy.” Whether items are “easy" or “diffi- 
cult” we can determine only with respect to other scores, groups 
of scores, or norms for various groups of individuals. 

Another type of information is descriptive of an individual's 
performance relative to the performance of other individuals and 
groups. If we know that a raw score of 52 is the average score of 
the class of which this individual is a member, the score immedi- 
ately takes on new meaning. We could make a still more meaning- 
ful interpretation if we knew that the score of 63 corresponds to 
a rank of 2 in a class of 30 students, or a percentile rank (to be 
defined later) of 93 in that class Yet we need still more informa- 
tion to obtain the full significance of this score. It is important 
to know how this score compares with those made by individuals 
in other groups, such as other similar classes in the same school, 
other schools, groups with various amounts of instruction, groups 
in various sections of the country, and the like. Such comparisons 
are usually made by noting the percentile rank which corresponds 
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to the raw score of 63 in these various groups, that is, how the 
score compares with norms of other groups. 

A third type of information describes an individual's perform- 
ance relative to his own previous performances . For many pur- 
poses it is desirable to know what progress the student has made 
over a given period. This information may show his “growth/' 
and may be expressed in either absolute or relative terms. For ex- 
ample, if he made a score of 48 a year ago on the same test or on a 
comparable form of the test, his new score of 63 gives some indica- 
tion that he has made a gain in whatever is being measured. If 
we transfer these raw scores into “grade scores" (to be defined 
later), the increase from 48 to 63 in one year might permit the 
statement that the latter score is 1.6 grades higher than that made 
a year previously. 

A fourth type of information describes an individual's perform- 
ance in comparison with his performance on tests in other areas 
or in other “subjects." The information that he made a score of 
63 on a particular test and a score of 94 on another test has little 
meaning as to comparative performance. However, if we trans- 
form both scores into terms of relative performance, such as per- 
centile scores, or of other norms (to be defined later), they will 
provide a meaningful basis for interpretation. 

From the foregoing discussion obviously two things are essential 
if the interpretation of test results is to contribute to understand- 
ing the individual. The test must be appropriate for the purpose 
of the testing, and it is necessary to know how others have per- 
formed on the test. Norms provide for this second essential. Even 
if a test is appropriate, reliable, and valid, a score obtained from 
it is relatively meaningless until it is compared with other scores. 
Furthermore, the other scores will also be meaningless and mis- 
leading for purposes of comparison, if they are not based on 
groups of people with whom it is sensible to compare the indi- 
viduals being evaluated. In other words, norms must be relevant. 

Relevance of Norms 

Because tests are given for a variety of reasons, a variety of 
norms is needed. For example, assume that the individual pre- 
viously mentioned is a senior high-school boy in a mechanical 
arts course and that his score of 63 was made on a test of mechani- 
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cal aptitude. Assume further that, m addition to (1) the norms 
tables provided by the test manual, the school has accumulated 
norms over several years (2) for all senior boys in the high school, 
(3) for all senior boys in mechanical arts courses, and (4) for new 
employees of two local machine shops which provide vocational 
opportunities for qualified boys from this high school In the 
class of which this boy is a member his score corresponds to the 
93rd percentile. Comparisons with the other available norms pro- 
vide the following information: 

In comparison with high-school senior boys m general , his rank is 


From the manual norms 99 

On local senior norms ... 97 

In comparison with high-school senior boys m mechanical arts, his 
rank is 

From the manual norms . . . . .... 78 

On norms of local seniors in mechanical arts .... 85 

In comparison with new employees , his rank is 

On Firm X’s new employee norms .56 

On Firm Y’s new employee norms . . . ... 24 


It is obvious that the score this boy has made may be interpreted 
in many ways The major principle in interpretation is that norms 
should be meaningful for the particular purpose of the testing. 

General Level and Pattern of Pupil Development 

In the foregoing discussion the scores and norms referred to 
only one aspect of an individual's ability. Any adequate program 
of evaluation will, of course, include estimates of pupil growth 
and development in many areas Instruments of evaluation should 
provide a basis for judging the general level of the pupil's de- 
velopment. In addition, the pattern of his profile (see Glossary) 
of development should help m identifying his strong and weak 
areas. Because profiles are simple to construct and relatively easy 
to interpret, they are a popular method of summarizing the results 
of measurement in several areas. They have the added advantage 
that the graphic presentation enables one to secure an overall pic- 
ture of the pupil’s general development and the relationships 
among the several specific areas of development. 

The use of pupils’ profiles is based on at least three premises. 
(1) Different spheres of work require different patterns of in- 
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telligence, interests, achievements, adjustments, and the like. (2) 
The pupil has his own individual pattern for a set of such traits. 
The profile of these traits reveals his pattern. (3) The kind of 
education and guidance he receives will be most effective if it 
gives him an awareness of his various strengths and weaknesses, if 
it helps him to develop the knowledge and skills useful in solving 
his problems, if he knows the kinds of traits required for success 
in various activities, and if he can be prepared for the types of 
activities in which he has the greatest potentiality for success and 
satisfaction. 

Uses of Evaluative Devices 

The discussion of the interpretation of evaluative devices has 
implied numerous possible uses. Interpretation and use are so 
closely related as to be inseparable at times. Although we have 
already suggested some of the uses, this section presents a brief 
summary of the more important possible uses of evaluative devices. 

Instructional Uses. The most important single use of evalu- 
ative devices is in adapting instruction to the differing needs of 
pupils The teacher must interpret the results yielded by these 
instruments and translate the information obtained into specific 
actions. He may use the results to discover the scholastic apti- 
tudes of pupils and adapt instruction to their individual levels 
of aptitude. By knowing in detail the general educational level 
and pattern of pupil achievement, he has a guide for developing 
all types of achievement in the school curriculum according to the 
abilities of his pupils He has the information needed for discover- 
ing exceptionally able students and can make special provision 
for them. He also has information by which he can diagnose in- 
dividual pupil weaknesses in different areas and he can develop 
remedial treatment based upon this diagnosis. The teacher's ac- 
tivities can be better directed and more effective, since they are 
based upon a more dependable acquaintance with each pupil’s 
educational level 

Use of Results in Counseling. The use of evaluative devices 
in counseling depends entirely upon the guidance functions car- 
ried on in the school. Although these functions vary considerably 
from one school to another, a number appear to be common to 
most guidance programs Results of evaluation are useful in con- 
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ferring with pupils from time to time about achievement and 
problems of adjustment, and with parents about their children. 
In educational counseling, such results provide a basis for guid- 
ing pupils into or away from certain courses and thus for reducing 
the frequency of failure. In vocational counseling, the results of 
evaluation procedures may be used to help pupils and parents 
make plans for pupils’ careers after graduation; they are also 
valuable m making reports to colleges and prospective employers. 

Uses in General Administration. The school administrator 
needs information both for evaluating the total educational offer- 
ing of the school, and for his policy-making decisions. By knowing 
the status of the school as a whole, and of subgroups within it, in 
comparison both with its previous status and with other schools in 
similar situations, he is in a better position to translate educa- 
tional philosophy into administrative action. These administrative 
uses of evaluation can be far-reaching indeed, affecting curriculum 
planning and revision, methods and materials of instruction, 
standards for employment of personnel, and the placement and 
grouping of students. 

Misuses of Evaluative Devices 

No discussion of evaluative devices would be complete without 
a word of caution There have been, and still are, many possible 
misuses of these instruments. 

Many users of tests and other evaluative devices have sometimes 
allowed themselves to be misled by the labels or names attached 
to the instruments. This has not always been the fault of the user, 
because some instruments unfortunately have been named in- 
correctly. This has been due, in some instances, to the various con- 
notations of labels under different conditions and in different situ- 
ations. For example, achievement tests and aptitude tests have 
often been interpreted as measuring very different things even 
when their content is very similar, and they have often been in- 
terpreted as measuring the same thing when their content has 
varied to a wide extent. 

In some instances, tests are out of line with the objectives of the 
teacher or school using them, and thus do not provide valid meas- 
urement in the areas in which they are used. Users of evaluative 
instruments have the responsibility of carefully examining each 
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instrument they contemplate using to decide whether or not it 
fits objectives and pupils. 

Another frequent misuse of tests stems from placing too much 
confidence in scores obtained for individual pupils and in limited 
evaluations. No test is perfectly reliable, and there is always a 
certain amount of error m even the best test administered under 
ideal conditions. 

A very serious misuse is to judge the effectiveness of an indi- 
vidual teacher on the basis of test scores made by his class To do 
this ignores the effects of class ability, previous educational ex- 
periences, adequacy of instructional and resource materials, ef- 
fectiveness of supervisory assistance, and attitudes of pupils and 
parents toward school achievement. Class achievement is not de- 
pendent only upon the teacher who has the class at the time of 
the test, it also depends upon preceding teachers, the total school 
program, and the home and community environments. 

Closely allied with the above misuse is the practice of coaching 
pupils specifically on items the teacher expects to appear on the 
tests. In many instances this practice results from an adminis- 
trative policy of judging a teacher’s effectiveness by the test scores 
of his class. It is perfectly legitimate and desirable, however, for 
teachers to be interested in the types of test items used and in the 
development of the types of abilities to be evaluated. If worth- 
while objectives are the basis for teaching, then tests should be 
selected to evaluate these objectives. 
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Standard Scores 
Quotient Norms 

Measures of Relationship— Correlation 
Closeness and Direction of Relationships 
Data Required for Determining Relationships 
Rank Correlation ( p ) 

Scatter Diagrams 

Pearson Product-Moment Coefficient of Correlation (r) 

The comparisons necessary if raw scores are to have meaning 
may be made either against absolute standards or against norms 
based on other pupils. Absolute standards enable the teacher to 
consider a pupil qualified regardless of the relationship between 
his performance and that of other students. Thus if it is con- 
sidered desirable and satisfactory for a pupil to be able to write 
his own name legibly, a test item that requires this and is an- 
swered correctly by the pupil can easily be interpreted If a job 
requires the ability to lift 100-pound weights at a given rate of 
speed, the individual’s success at this can be readily interpreted 
regardless of the performance of other people. Standards define 
the minimum degrees of excellence acceptable in the performance 
of given tasks. Whenever absolute standards are available, even a 
single test score can be readily interpreted simply by comparing 
it with the standard. These interpretations are valuable even in 
such simple forms as those that denote a pupil’s performance as 
“successful” or “failing.” 

Absolute standards are unavailable for achievement of instruc- 
tional objectives, general and special mental abilities, attitudes 
and interests, and other highly important aspects of pupils. Hence 
norms are widely used in the interpretation of raw scores. It is 
impossible to set up definite levels or kinds of performance in 
these pupil aspects without relating the performance of pupils one 
to another. The spelling ability of a pupil of a given chronological 
age or school grade cannot be interpreted meaningfully as success- 
ful or failing by an absolute standard. We can know the degree to 
which this ability is creditable only by comparing it with the 
spelling ability of other pupils. This is so because for such aspects 
of pupils there can never be any external yardstick independent of 
other pupils. It is impossible to define levels of performance on 
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most tests without relating the scores to those of other pupils. 
Hence, the need for norms, which provide a way to make such 
comparisons. And statistical methods provide the techniques 
necessary for interpreting the raw scores of individual pupils. 

RANKING: A FIRST STEP IN 
TEST SCORE INTERPRETATION 

If Instead of a single score the teacher has the scores of two pu- 
pils, he can take the first step m interpretation by noting which 
of the two scores is higher. It is then probable (but not certain) 
that the pupil with the higher score has more of the achievement, 
ability, or whatever the test measures. As the number of pupils 
(or raw scores) increases, interpretability also increases because 
the teacher has more scores with which to compare each single 
score. A simple ranking enables him to interpret each raw score 
as an indicator of test performance. The process of test score In- 
terpretation is evident from this procedure—for the impossibility 
of stating whether a given score is successful or failing, he substi- 
tutes the possibility of determining which score is best, better, 
worse, and worst. 

GROUPING AND FREQUENCY DISTRIBUTIONS 

A fairly large number of test scores, say 30 or more, can usually 
be interpreted more readily when put into groups. The result of 
this grouping is a frequency distribution . Grouping and frequency 
distributions are probably best clarified by an example. Table 1 
gives the raw scores obtained by 80 fourth-grade pupils on a 50- 
word spelling test. 


Table 1 Scores of 80 Fourth-Grade Pupils on a 50-Word 
Spelling Test 


22 

25 

16 

44 

43 

6 

42 

39 

49 

46 

39 

37 

35 

32 

29 

26 

17 

22 

28 

30 

32 

35 

27 

38 

45 

41 

16 

21 

25 

38 

37 

35 

31 

30 

28 

40 

38 

36 

13 

24 

27 

30 

31 

35 

31 

31 

30 

30 

40 

37 

36 

34 

20 

24 

27 

30 

18 

22 

36 

29 

37 

36 

33 

11 

45 

40 

19 

23 

27 

29 

36 

34 

19 

23 

27 

29 

39 

37 

36 

33 
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As these scores stand, it obviously is difficult to interpret them. 
Ranking them is the first step m interpretation. However, group- 
ing the scores m a frequency distribution results in a form of 
ranking— it condenses the data into a smaller and more compre- 
hensible number of categories. The steps m grouping the spelling 
test scores into a frequency distribution are as follows: 

1. Determine the range of the scores. The range is 1 plus the 
difference between the highest and the lowest score Look through 
the list of scores and find the highest and lowest. Subtract the low- 
est from the highest. The highest score is 49, the lowest is 6. The 
range is 1 plus the difference between 49 and 6, or 44. 

2 Determine the size of the class interval to be used. A class 
interval is one of the groups in which scores are tabulated. The 
number of intervals should usually be between 10 and 20. Divid- 
ing the range by 15 gives some idea of the size of interval to use. 
Dividing 44 by 15 gives 2.9+. If we use intervals of odd numbers 
of units, the computation required in obtaining subsequent statis- 
tical measures is easier; hence the size of the class interval should 
be an odd number near the value obtained by the above division. 
We choose a class interval of 3 for this example of 80 scores. 

3. List the class intervals m a column beginning with the high- 
est The midpoint of a class interval should be an integral mul- 
tiple of the size of the class interval In this example the intervals 
will include three scores, of which the middle score is a multiple 
of 3. The highest score, 49, will thus be in the interval of scores 
47-48-49. 

At this point we need to discuss the limits of a single raw score. 
Any single score, say 35, represents a distance stretching all the 
way from somewhere above 34 to somewhere below 36. At what 
points between 34 and 35, and between 35 and 36, shall we set 
the limits of 35? We may say that 35 represents a midpoint whose 
limits are 34 5 and 35 5; or 35 is the most representative score for 
all pupils with scores between 34 5 or more and 35.5 or less Thus, 
in listing the column of class intervals, we might write for the 
upper real limit of each interval a number that is half a unit 
greater than the highest score m that interval, and for the lower 
real limit a number that is half a unit less than the lowest score 
falling therein. Inspection of Table 2 shows that the real limits 
of the highest interval are 46.5 and 49 5. This consideration ap- 
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plies to the computation of various statistical measures described 
later in the chapter. The column of class intervals in Table 2 
shows the integral limits rather than the real limits, in accordance 
with common practice. The highest class interval is 47-49, the 
next 44-46, and so on down to the lowest interval, 5-7. 

Table 2 The Scores in Table 1 Grouped into a Frequency Table, 
Including Cumulative Frequencies Used in Making an Ogive 


Scores 

Tabulation 

f 

cf 

47-49 

/ 

1 

80 

44-46 

//// 

4 

79 

4143 

/// 

3 

75 

3840 

mr //// 

9 

72 

35-37 

MfTUi? MfT 

15 

63 

32-34 

IMt / 

6 

48 

29-31 

UffUrt //// 

14 

42 

26-28 

uff/n 

8 

28 

23-25 

Mff / 

6 

20 

20-22 

Mil 

5 

14 

17-19 

//// 

4 

9 

14-16 

// 

2 

5 

11-13 

// 

2 

3 

8-10 

0 

1 

5- 7 

/ 

1 

N = 80 

1 


4. Tabulate each raw score . Make a mark after the appropriate 
interval for each raw score which falls within it. For every fifth 
score in an interval make a diagonal mark connecting the preced- 
ing four. After you have tabulated all the 80 scores, total the num- 
ber of marks in each interval and write it in the column labeled f } 
or frequency . The frequency m each class interval is thus the 
number of scores that fall within it. The sum of the frequencies 
in all class intervals is obviously the same as the total number of 
pupils whose test scores you are interpreting. Write this total 
frequency, or N (for number), at the bottom of the frequency 
column. 

GRAPHIC REPRESENTATIONS OF 
FREQUENCY DISTRIBUTIONS 

Often a frequency distribution of test scores can be compre- 
hended better when shown graphically. For this purpose three 
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major types o£ graphs are used: the frequency polygon, the histo- 
gram, and the ogive. In the frequency polygon and histogram, the 
horizontal axis represents the scale of magnitude of scores, and 
the vertical axis represents the frequency or number of scores at 
each of the points along the scale of magnitude. We point off the 
horizontal axis in the same class intervals as those used in the 
frequency distribution, beginning at the left with the lowest one 
and proceeding to the right with as many intervals as are neces- 
sary to include the complete range. We point off the vertical axis 
similarly, beginning with zero at the bottom and proceeding up- 
ward to the largest frequency. For a frequency polygon, we con- 
nect these points by straight lines, as shown in Fig. 1. In the histo- 
gram, on the other hand, we indicate the frequency in each class 




Fig. a. Histogram. 
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interval by a rectangle whose base is the width of the class interval 
and whose altitude shows the frequency within that class interval 
This is illustrated in Fig. 2. Note that the intervals on the score 
scale, the horizontal axis, are indicated in these two figures by 
the midpoint of the class intervals instead of the range of scores 
for each interval, as m Table 2. This procedure has the same 
meaning and makes it easier to label the graphs. 

Sometimes it is desirable to convert the frequency scale into a 
percentage scale. This conversion is useful when we wish to super* 
impose frequency polygons of test scores for two or more groups 
containing different numbers of persons. For example, suppose 
we want to compare frequency distributions of the spelling test 
scores for two fourth-grade classes, one with 28 pupils and the 
other with 52. To put these on the same frequency scale, we would 
convert the f s in both groups to percentages of the given group, 
as shown m the accompanying tabulation 


Scores 

f 

Class A 

% 

f 

Class B 

% 

47-49 

1 

4 



44-46 

4 

14 



41-43 

3 

11 



38-40 

7 

25 

2 

4 

35-37 

5 

18 

10 

19 

32-34 

3 

11 

3 

6 

29-34 

2 

7 

12 

23 

26-28 

2 

7 

6 

12 

23-25 

1 

4 

5 

10 

20-22 



5 

10 

17-19 



4 

8 

14-16 



2 

4 

11-13 



2 

4 

8-10 



0 

0 

5- 7 



1 

2 

Total 

28 

101* 

52 

102“ 


° Different from 100 because of rounding errors 


Fig. 3 shows how the two frequency polygons look, if super- 
imposed on the same scales, before the frequencies are converted 
to percentages of each group. Note that the different size of the 
groups makes comparison more difficult m Fig 3 than in Fig. 4. 
In the latter figure, the frequencies have been converted to per- 
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Fig 3 Frequency Polygons Superimposed Before Group Frequencies Are 
Converted to Percentages of Total Group. 



Fig 4. Frequency Polygons Superimposed After Group Frequencies Are 
Converted to Percentages of Total Group. 


centages (not cumulative percentages, as in an ogive, see below). 
This conversion makes the areas of the two polygons the same and 
hence their shapes are easier to compare. 

The ogive differs from the frequency polygon and the histo- 
gram mainly m that the vertical axis is pointed off in cumulative 
frequencies . Beginning with the lowest interval in Table 2, we 
write its frequency, 1, in the table column headed cf (or cumu- 
lative frequency). We then add the frequency for the next higher 
interval, 0, to the previous value; this gives a cumulative fre- 
quency of 1 again. To this value we add the frequency of the 
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4* 



Fig 5. Ogive or Cumulative Frequency Distribution. 


next higher interval, 2, for a cumulative frequency of 3 We con- 
tinue thus to the highest interval, the cumulative frequency here 
should equal the total number of cases, 80 

In making an ogive or cumulative frequency curve, we mark 
off the horizontal axis as we did for the frequency polygon and 
histogram. We point off the vertical axis to include the total num- 
ber of frequencies in the distribution. Beginning with the lowest 
interval, 5-7, whose midpoint is 6, we place a point above the 
upper real limit of the interval, at 7.5, at a height corresponding 
to the cumulative frequency for the interval on the vertical axis. 
We plot similarly the cumulative frequencies for each higher 
interval, plotting the final cumulative frequency, 80, above the 
upper real limit of the highest interval, at 49.5. The ogive for the 
values in Table 1 is shown in Fig 5. 

MEASURES OF CENTRAL TENDENCY 

In many frequency distributions the scores tend to be “bunched” 
near the middle of the range and to become relatively less and 
less frequent toward either end of the range. Determining the 
point of “central tendency,” or the point around which the scores 
tend to center, is a convenient way of locating the single most 
representative score. Several measures of central tendency, or 
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averages, are used for this purpose; the ones most used are the 
arithmetic mean and the median . 

The Arithmetic Mean 1 

The arithmetic mean is already familiar to the reader, because 
it is the measure commonly lef erred to as the ‘"average ” It is com- 
puted by adding all the scores in a group and dividing the sum 
by the number of scores. This may be expressed in a formula as 
follows. 

M Sum of scores % X 

Number of scores N 

where X = each score in turn 

2 = the sum of (the upper-case Greek letter sigma, 
meaning to add) 

N — number of scores 

In Table 1 above, the sum of all the scores is 2468. Dividing this 
sum by 80, the number of pupils, gives a mean equal to 30,85. 

The Median 

The median is defined as the point in a rank ordering of scores 
on either side of which lie 50 percent of the scores. It is, then, the 
midpoint of the distribution of scores, or the N/2 measure in the 
rank order Computing this average sometimes requires less labor 
than computing the arithmetic mean. It is a good measure to use 
when we do not want to weight the scores in proportion to their 
deviation from the average. If the scores are not grouped in a fre- 
quency distribution, we obtain the median by arranging them m 
the order of magnitude, or ranking them, and counting from 
either end until the N/2 measure is reached. If there is an even 
number of scores, there will be no single middle score, but rather 
two. In this case the median is the arithmetic mean of the two 
middle scores. 

Suppose 18 raw scores are arranged in order of magnitude, as 
follows: 


33 32 32 30 29 28 27 26 26 

24 22 21 20 20 18 17 16 15 


1 For the computation of the mean of grouped measures, refer to p. 358. 



STATISTICAL CONCEPTS USED IN MEASUREMENT 


43 


Since there are 18 scores, N/ 2 is equal to 9. Counting the ninth 
score from either end shows that 26 and 24 are the two middle 
scores. The arithmetic mean of these two is 25, or (26 -J~ 24) 2. 

For grouped data, the following steps are necessary. These steps 
provide the median for the scores m Table 2. 

1. Divide N by 2. In this case 80 2 = 40. 

2. Determine the interval that contains the median . The cf 
column in Table 2 shows that there are 28 pupils below the in- 
terval 29-31, and that the 40th pupil must be within that interval. 

3. Interpolate within the interval for the median value. The 
lower real limit of the interval 29-31 is 28.5, and we know that 
the total frequencies to this limit are 28. We need 12 more fre- 
quencies to reach the 40th pupil, or N/ 2 — 28 = 12. There are 14 
cases in this interval (/ == 14), and we assume that they are spread 
equally throughout the interval. We need 12 of them, so we will 
go 12/14 of the distance through this interval of 3 score units. 

These steps can be shown briefly in formula form as follows. 

Mdn = 28.5 + — (3) 

14 W 

Mdn = 28.5 + 2 57 

Mdn = 31.07 


Measures of central tendency, whether means or medians, are 
useful in two ways. (1) They provide a point in a frequency 
distribution which enables the teacher to tell whether the scores 
of given pupils are above or below the average performance of the 
class or other group involved. (2) They make comparisons be- 
tween groups possible whenever two or more groups have taken 
the same test. Given the average scores of two successive classes, the 
teacher can compare the average of the first class with that of the 
second. 

The choice of the mean or the median depends on whether 
the teacher desires to include or exclude the influence of the ex- 
treme or highly atypical scores which sometimes occur. If some 
pupils obtain perfect or zero scores on a test, they are not fairly 
measured, for the test is too easy or too difficult to reveal their true 
performance. Using the median excludes the influence of these 
atypical scores on the typical score of the group as a whole. 
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If we wish to compare communities as to average family income, 
the arithmetic mean will tell how they compare when extremely 
wealthy and extremely poor families are taken into account. This 
is useful for comparing community wealth for school tax pur- 
poses. The median is not influenced by the extremes of wealth 
and poverty; hence it yields better comparisons of the typical 
standards of living m the communities. In other situations, the 
mean is often more desirable, especially since it lends itself better 
to mathematical treatment m computing other statistical meas- 
ures described in this chapter. 

MEASURES OF VARIABILITY 

In addition to describing a group by one measure most repre- 
sentative of it— the mean or the median— it is also necessary to have 
some indication of the amount of spread or scatter in the scores. 
In other words, we want to know how heterogeneous or homo- 
geneous a group is. Two frequency distributions may have the 
same central tendency and yet be quite dissimilar in variability, as 
shown in the accompanying tabulation. 


Class I Class II 


Class Interval 

/ 

1 

/ 

123-127 

118-122 

2 


113-117 

4 


108-112 

7 


103-107 

10 

15 

98-102 

12 

18 

93-97 

15 

21 

88-92 

12 

18 

83-87 

10 

15 

78-82 

7 

73-77 

4 


68-72 

2 


63-67 

1 



The mean (also the median, because these are symmetrical dis- 
tributions, ie, they have the same shape on both sides of the 
average) of the distributions for both Class I and Class II is 95, 
yet it is evident that the scores in Class I are scattered around the 
mean far more than those m Class II The pupils in Class I differ 
among themselves far more than those in Class II Obviously it is 
desirable to compute an index of variability rather than to rely 
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merely on the impression gained from inspection of a frequency 
distribution. 


The Range 


Earlier we defined the range as 1 plus the difference between 
the highest and lowest scores. In the above illustration, the range 
for Class I is 1 plus (125 — 65), or 60, and that for Class II is 1 
plus (105 — 85), or 20. The range, however, is unsatisfactory as a 
measure of variability because of its complete dependence on the 
extreme scores in a distribution. One atypical pupil in Class II 
could have greatly increased the range if his score had fallen in the 
highest or lowest class interval, but the scatter of the majority of 
pupils would not have been changed. Because of this, the range 
is not a dependable measure of variability 

The Quartile Deviation 


Another measure of variability is the quartile deviation, or 
semi-interquartile range. It is defined by the following equation: 


Q = 


Upper quartile — Lower quartile Q 3 

2 ~~ ' ~~ 


-Qi 


2 


The upper quartile, or Q 3 , is the point in a frequency distribu- 
tion below which lie 75 percent of the cases. The lower quartile, 
or Q v is the point in the distribution below which lie 25 percent 
of the cases Thus, the quartile deviation, or Q, provides a range 
of scores within which lie the middle 50 percent of the cases. 

The calculation of is similar to that of the median, except 
that this time we divide N by 4, or take 25 percent of AT. To go 
back to the original illustration m Table 2, we divide N \ 80, by 
4 and obtain 20. then is the point on the score scale that has 20 
pupils below it. We can see that the interval 23-25 has a cumu- 
lative frequency of 20. Since these 20 pupils have scores below 
the upper real limit of the interval, Q 1 is 25.5 

We compute by taking ^4 or 75 percent of N— in this case 
60 pupils. The cumulative frequency column of Table 2 shows 
that the 60th pupil has a score in the interval 35-37. The lower 
limit of the interval is 34 5, there is a cumulative frequency of 
48 below that point. Thus, we need 60 — 48, or 12 pupils from 
the 35-37 interval to obtain the value of Now: 
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Then, 


03 = 34.5 + 1 ^( 3 ) 

15 

Qa = 34.5 + 2.4 
Qs = 36.9 

£> _ Qa-Qi _ 36.9^25.5 ^ 57 
^ 2 2 


The quartile deviation is probably the best measure of vari- 
ability for the kind of purpose for which the median is the best 
measure of central tendency, that is, m situations where we wish 
to discount extremely high and low scores. 


The Standard Deviation 2 


The standard deviation, the most commonly used measure 
of variability, is the square root of the mean of the squared 
deviations of the scores from the arithmetic mean. This defini- 
tion is better comprehended in the following fundamental 
equation: 


Standard deviation = sigma = cr 


$x 2 

AT 


where X = the sum 

x = X — M = deviation of each score from the arithmetic 


mean 

N = the number of scores 


THE NORMAL CURVE 
Interpreting the Standard Deviation 

To interpret a standard deviation, the reader should have an 
introduction to the ideal, theoretical, mathematically defined 
frequency distribution known as the normal curve of error, the 
normal probability curve, or normal distribution. The normal 
curve is a mathematical ideal in the sense that it is a product of 
pure reason rather than of experimental results Its importance 
m statistics is due to the fact that it coincides closely with the 
actual distribution of certain types of data to be described below. 
Whenever a given phenomenon is the result of a large number 
of independently operating factors none of which has a dis- 
proportionately great influence, the shape of the distribution of 

2 For a short-cut procedure for computing the standard deviation, see p 358 
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the frequencies of various magnitudes of the phenomenon will 
tend to approach the normal curve. 

An example of such a phenomenon is the frequency with which 
varying numbers of heads will be obtained if ten coins are tossed 



Number of Heads 


Fig 6. Theoretical Frequency Distribution of Number of Heads Obtained 

in Tossing 10 Coins 


simultaneously many times. The range of the frequency distribu- 
tion of the number of heads is from 0 to 10 and the theoretical 
mean is 5. The actual mean obtained from a large number of 
throws will be very close to 5. The frequencies with which differ- 
ent numbers of heads will be obtained will decrease as we pro- 
ceed from 5 upward to 10 or downward to 0. The distribution 
will be bell-shaped, as shown in Fig. 6. 

Human traits may or may not be distributed in a form similar 
to the normal curve. The form of the frequency distribution of 
a human trait depends not only on the trait but also on the way 
it is measured and on the sample of persons included in the fre- 
quency distribution. Thus human skin or eye color is not dis- 
tributed normally because people fall into fairly distinct groups 
on the basis of these traits. Human height is a more continuous 
trait, people being less distinctly grouped according to height. 

Similarly, one test of mental ability for a given group of pupils 
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eic. 7 Negatively Skewed (Left) and Positively Skewed Distributions of 

Test Scores 

may yield scores that fall into a bell-shaped distribution. But an 
easier test may yield scores that pile up toward the high end of 
the range of scores, or in a negatively skewed distribution, as 
shown in Fig. 7. A too difficult test may yield scores that fall into 
a positively skewed distribution. 

The group included in a distribution of human heights might 
include half Japanese and half Scandinavians. The resulting 
frequency curve might have two peaks, i.e., be bimodal, with one 
peak at the average of Scandinavian height and the other at the 



Fig 8 Bimodal Distribution. 

average of Japanese height, as in Fig. 8. Thus it is evident that 
human traits are not necessarily distributed according to any 
fixed law, such as the normal curve. Hence, the usefulness of the 
normal curve is not a result of its fitting the frequency distribu- 
tions of traits or abilities of pupils. 

But for another class of data the normal curve is descriptive of 
the form of distributions. This class includes the various statis- 
tical measures discussed in this chapter, such as arithmetic means, 
medians, proportions, standard deviations, semi-interquartile 
ranges, and differences between means. As shown below, if we 
know that a given set of measures, such as means, is distributed 
normally and if we know the standard deviation of the set of 
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measures, we can infer the frequency with which measures of 
various magnitudes will occur. 

Area Relationships 

One property of the normal curve used in interpreting fre- 
quency distributions is the following: The area under the curve 
included between a vertical line (ordinate) erected at the arith- 
metic mean of the curve and a vertical line (ordinate) erected at 
a given distance from the arithmetic mean, where the distance is 
expressed as a multiple of the standard deviation, is always the 
same proportion of the total area under the curve. But why be 
concerned about this area? Because the area is equivalent to the 
number of cases in the distribution. The area included between 
the ordinates at the mean and one standard deviation from the 
mean will always include 34.13 percent of the total area under 
the normal curve. This is shown in Fig. 9. 



Fig. 9 Relationship Between Sigma Distances of Ordinates from Mean and 
Area Included Between Ordinates 

If the difference between the mean ordinate and another 
ordinate is equal to .6745 standard deviation, the area between 
the two ordinates will equal 25 percent of the total area under 
the normal curve. This distance, 6745 standard deviation, is 
known as the probable error Thus, it is evident that 50 percent 
of the total area under the normal curve will be included be- 
tween ordinates erected on both sides of the mean ordinate at 
a distance of one probable error from it. In a normal distribu- 
tion, the quartile deviation equals the probable error. The pro- 
portions of cases included between ordinates erected at various 
other distances from the mean, when the distances are expressed 
as multiples of the standard deviation, are shown in Table 3. 
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Practice using this table by verifying the figures for various 
values given in this chapter. 

It is important to realize that the area included under any part 
of a curve is analogous to the number of cases in that area. Hence, 


Table 3. Percentage of Total Area Under the Normal Curve 
Between Mean Ordinate and Ordmate at Any Given Sigma 
Distance from the Mean 


X 

0 

00 

.01 

02 

03 

04 

05 

06 

.07 

08 

09 

00 

00 00 

00 40 

00 80 

01 20 

01 60 

01 99 

02 39 

02 79 

03 19 

03 59 

01 

03 98 

04 38 

04 78 

05 17 

05 57 

05 96 

06 36 

06 75 

07 14 

07 53 

02 

07 93 

08 32 

08 71 

09 10 

09 48 

09 87 

10 26 

10 64 

1103 

11 41 

03 

1179 

12.17 

12 55 

12 93 

13 31 

13 68 

14 06 

14 43 

14 80 

15 17 

04 

15 54 

15 91 

16 28 

16 64 

17 00 

17 36 

17 72 

18 08 

18 44 

18 79 

05 

19 15 

19 50 

19 85 

2019 

20 54 

20 88 

21 23 

21.57 

21 90 

22 24 

06 

22 57 

22 91 

23 24 

23 57 

23 89 

24 22 

24 54 

24 86 

25 17 

25 49 

0.7 

25 80 

2611 

26 42 

26 73 

27 04 

27 34 

27 64 

27 94 

28 23 

28 52 

08 

28 81 

29 10 

29 39 

29 67 

29 95 

30 23 

30 51 

30 78 

3106 

31 33 

09 

31 59 

31.86 

32 12 

32 38 

32 64 

32.90 

33 15 

33 40 

33 65 

33 89 

1.0 

3413 

34 38 

34 61 

34 85 

35 08 

35 31 

35 54 

35 77 

35 99 

36 21 

1 1 

36 43 

36 65 

36 86 

37 08 

37 29 

37 49 

37 70 

37 90 

38 10 

38 30 

12 

38 49 

38 69 

38 88 

39 07 

39 25 

39 44 

39 62 

39 80 

39 97 

40 15 

13 

40 32 

40 49 

40 66 

40 82 

40 99 

41 15 

41 31 

41 47 

41 62 

41 77 

14 

41 92 

42 07 

42 22 

42 36 

42 51 

42 65 

42 79 

42.92 

43 06 

43 19 

15 

43 32 

43 45 

43 57 

43 70 

43 83 

43 94 

44 06 

4418 

44 29 

44 41 

16 

4452 

44 63 

44 74 

44 84 

44 95 

45 05 

45 15 

45 25 

45 35 

45 45 

17 

45 54 

45 64 

45 73 

45 82 

45 91 

45 99 

46 08 

46 16 

46 25 

46 33 

18 

46 41 

46 49 

46 56 

46 64 

46.71 

46 78 

46 86 

46 93 

46 99 

47 06 

19 

47 13 

4719 

47 26 

47 32 

47 38 

47 44 

47 50 

47 56 

47 61 

47 67 

20 

47.72 

47 78 

47 83 

47 88 

47 93 

47 98 

48 03 

48 08 

48 12 

4817 

21 

48 21 

48 26 

48 30 

48 34 

48 38 

48 42 

48 46 

48 50 

48 54 

48 57 

22 

48 61 

48 64 

48 68 

48 71 

48 75 

48 78 

48 81 

48 84 

48 87 

48 90 

23 

48 93 

48 96 

48 98 

49 01 

49 04 

49 06 

49 09 

4911 

4913 

4916 

24 

4918 

49 20 

4922 

49 25 

49 27 

49 29 

49 31 

49 32 

49 34 

49 36 

25 

49 38 

49 40 

49 41 

49 43 

49 45 

49 46 

49 48 

49 49 

49 51 

49 52 

26 

49 53 

49 55 

49 56 

49 57 

49 59 

49 60 

49 61 

49 62 

49 63 

49 64 

27 

49 65 

49 66 

49 67 

49 68 

49 69 

49 70 

49 71 

49 72 

49 73 

49 74 

28 

49 74 

49 75 

49 76 

49.77 

49 77 

49.78 

49,79 

49 79 

49 80 

49 81 

29 

49 81 

49 82 

49 82 

49 83 

49 84 

49 84 

49 85 

49 85 

49 86 

49 86 


3 0 49.87 

3 5 49 98 

40 49 997 

5 0 49.99997 
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the various proportions of the area signify proportions of the 
total number of cases in a frequency distribution. The im- 
portance of the standard deviation follows from this equiv- 
alence of area to number of cases. 

Refer to Fig. 9 again. Notice that between plus and minus one 
standard deviation from the mean will be included approxi- 
mately two-thirds (68.26 percent) of the total number of cases; 
within plus and minus one probable error from the mean will be 
included approximately 50 percent of the cases. Within plus and 
minus two standard deviations from the mean will be included 
roughly 95 percent of the cases, and between plus and minus 
three standard deviations from the mean will be included prac- 
tically all, or 99.74 percent, of the cases. These interpretations of 
the standard deviation are valid, of course, only to the degree that 
the frequency distribution obtained approximates the normal 
curve. 


MAKING TEST SCORES COMPARABLE 

We have considered the meaninglessness of a single raw score. 
This applies not only to the raw scores on a single test but also 
to the relative standing of a single pupil on two or more tests. 
That is, raw scores from different tests are not directly compara- 
ble. Suppose that Ray Brown, a ninth-grade pupil, made the 
following scores at the end of the semester: 


Algebra 52 

Problems of democracy . . 116 

Mechanics of written English .... 163 

Attitude toward high school ... 8.4 


These raw scores tell nothing more than the number of answers 
marked “correct” on each test. They are not on a common scale. 
We need to know his relative standing, that is, his standing in 
comparison with a defined group, such as all ninth-grade pupils 
in his school or in the county, state, or nation Also, we cannot 
tell from the raw scores alone whether Ray Brown was better 
in algebra than in problems of democracy, and so on. To compare 
his standing in the four different evaluations, we need to know 
the degree to which he was above or below average. 

If on one of these tests, say algebra, the pupils’ scores did not 
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differ much from one another, their standard deviation would be 
small. To achieve a relatively high standing on the algebra test, 
Ray would not need to exceed the average of his class by as many 
raw score units as would be necessary if the standard deviation 
were large. Obviously, then, both central tendency and variabil- 
ity must be taken into account in finding the relative standing of 
any pupil within a group. 

Of the many methods for making scores on different tests com- 
parable in central tendency and variability, we shall discuss 
standard scores, T-scores , percentiles, and stamnes. 


Standard Scores 

A standard score, or z-score, is defined as the deviation of a 
score from the arithmetic mean in standard deviation units The 
formula for z- scores is: 


X — M 
z — 

a 

where z = standard score M = arithmetic mean of raw scores 
X — any raw score a = standard deviation of raw scores 

All raw scores below the arithmetic mean will thus become nega- 
tive z-scores. The arithmetic mean will equal the z-score of zero. 
A score of one standard deviation above or below the arithmetic 
mean will equal a z-score of 1 or — 1 respectively. In z-scores, the 
standard deviation becomes the unit distance of a frequency dis- 
tribution whose mean is equal to zero. 

The usefulness of these scores may be illustrated by comparing 
Ray Brown’s relative standing on each of the four evaluation 
devices. By obtaining the required additional information, the 
arithmetic mean and the standard deviation of each test, and sub- 
stituting in the formula above, we obtain the z-scores shown in 
the accompanying tabulation. 



X 

(score) 

M 

X — M 

a 

z 

Algebra 

52 

47 92 

+4 08 

10 00 

+0 41 

Problems of democracy 

116 

120 26 

—4 26 

2102 

— 0 20 

Mechanics of written English 

163 

163 00 

0 00 

2319 

0 00 

Attitude toward high school 

Combined z-score (arithmetic mean) 

84 

7 20 

+120 

2 40 

+0 50 
018 



STATISTICAL CONCEPTS USED IN MEASUREMENT 53 

It is clear from the tabulation that Ray is well above average 
in algebra and in attitude toward high school, slightly below 
average in problems of democracy, and exactly average in mechan- 
ics of written English. Every pupil's relative standing can thus be 
found. 

T-Scores 

T -scores serve the same purpose as z-scores and are based on 
the same principle. They have the advantage, however, of being 
always positive and expressed in larger units, thus removing the 
necessity of dealing with negative numbers and decimal fractions. 
We obtain the T-score by converting the mean of the distribu- 
tion to 50 and the standard deviation to 10 with the following 
formulas: 


T-score = T = lOz + 50 

or t== 10(X-M) +50 

0 

A T-score of 60 means a score of one standard deviation above 
the mean; a T-score of 70 is two standard deviations above the 
mean, and so on. T-scores of 40, 30, and 20 similarly indicate 
scores at one, two, and three standard deviations below the mean, 
respectively. The accompanying tabulation illustrates the changes 
from z-scores based on Ray Brown's z-scores given above. 



z-Score 

T-Score 

Algebra . . 

+0 41 

54 

Problems of democracy 

— 0 20 

48 

Mechanics of written English 

0 00 

50 

Attitude toward high school 

+0 50 

55 


Any distribution of raw scores can be similarly transformed to 
any arbitrarily chosen mean and standard deviation. For example, 
in some testing programs the mean is transformed to 500 and the 
standard deviation to 100 for all tests, as in the Graduate Record 
Examination (GRE). The Army General Classification Test 
(AGCT) used a mean of 100 and a standard deviation of 20. Note 
the relationships among the various standard scores shown m 
Fig. 10. 

Although the figure shows the relationships among scores that 
are normally distributed, T-scores, z-scores, and other standard 
scores are not always normally distributed. When raw scores are 
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Fig. io The Normal Curve with Corresponding Standard Scores 


converted to T’s, or %’s, etc , the distribution of standard scores 
retains the same shape as the original distribution of raw scores. 

Percentiles 

A third method of making test scores comparable is by com- 
puting percentile rank. This indicates the percentage of all the 
scores in a frequency distribution that equal or fall below a 
given raw score. If a raw score is equivalent to a percentile of 50, 
it equals or exceeds 50 percent of the scores in a group. A raw 
score equivalent to a 99th percentile equals or exceeds 99 percent 
of all the scores in a group; a raw score equivalent to the 1st per- 
centile equals or exceeds only 1 percent of the scores in a group. 
The 50th percentile thus equals the median, the 75th percentile 
equals the upper quartile, or Q_ s ; and the 25th percentile equals 
the lower quartile, or Q v 

We compute percentile equivalents for each raw score by ar- 
ranging the raw scores in order of decreasing magnitude and 
finding for each the number of scores equaling or lying below it. 
Each of these numbers we then divide by the total number of 
scores, and multiply the quotient by 100. If we group the scores 
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into a frequency distribution and assume that all within a given 
class interval have the same value (the interval midpoint), we 
can determine for each class interval the total frequency of scores 
in the intervals in it and below it. For such purposes a cumula- 
tive frequency distribution is frequently desirable. This proce- 
dure was illustrated in Table 2. The curve for this distribution, 
the ogive, was shown in Fig. 5. By marking off the vertical bar at 
the right side of the ogive into 100 equal units, and numbering 
them from 1 to 100 from the bottom to the top, we can read off 
the percentile ranks for any of the scores on the score scale. For 
example, the 50th percentile will be indicated by the score fall- 
ing below the point on the curve where a horizontal line from 
50 on the percentile scale crosses the curve. Other percentile 
ranks are determined in like manner. 

Suppose, in a particular instance, that the frequency distribu- 
tion obtained closely approximates a normal curve. We can then 
convert both z-scores and T -scores into percentile ranks. Thus, for 
example, we know that a z-score of 1, meaning a raw score falling 
at one standard deviation above the mean, is equivalent to the 
84th percentile, as is also a T-score of 60. We must emphasize 
that this holds only for normal distributions. 

Stanines 

Stanines are a type of standard score which divides the score 
distribution into nine groups. They are determined by using 
a standard score with a mean of 5 and a standard deviation of ap- 
proximately 2. However, stanines represent bands of scores, not 
specific points on the score scale. Stanine 5, the middle stanine 
value, is a band including all scores falling within one-fourth of a 
standard deviation above and below the mean Each stanine rep- 
resents the band of scores included within one-half of a standard 
deviation unit. Thus, stanines 6, 7, and 8 represent one-half 
standard deviation units successively above stanine 5; and sta- 
nines 4, 3, and 2 are successively below stanine 5 in equal units of 
one-half a standard deviation. Stanine 9 includes all scores above 
stanine 8; and stanine 1 includes all below stanine 2. The dis- 
tribution of stanines in a normal distribution is shown near the 
bottom of Fig. 10, with the corresponding percentage of cases in- 
cluded in each stanine below it. 
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DERIVED SCORES 

The major function of the statistical techniques thus far de- 
scribed is in interpreting scores obtained by pupils on educa- 
tional and psychological tests. Of these techniques the measures 
of central tendency and of variability are most important in 
setting up norms. A derived score is a raw score expressed in 
terms of norms. Norms a re the levels of performa nce on a test 
attai ned by defined groups of pupils . They differ from standards 
m that they describe what is rather than what should be. 

Among the various types of norms are (1) age norms, (2) grade 
norms, (3) percentile ranks, (4) standard scores, and (5) quotient 
norms. We shall briefly describe each of these, together with its 
various advantages and limitations. 

Age Norms 

To obtain age norms, we give a test to representative groups 
of pupils at various age levels and compute measures of central 
tendency of the distribution of the scores obtained in each age 
group. Thus we can say that a given raw score indicates a level 
of performance typical of a certain chronological age. For mental 
ability tests the raw score is interpreted as a mental age , for read- 
ing tests as a reading age, and so on. If the average score of all 
ten-year-old pupils on a test is 46, any pupil who scores 46 on 
that test will receive a derived score of ten years on it, regardless 
of his chronological age. By assuming that there is a regular in- 
crease in test score from one age level to the next, some authors 
of standard tests provide norms for intermediate age levels, say 
ten years and three months. The test score obtained by adding 
one-fourth of the difference between the eleventh- and tenth-year 
mean raw scores to the latter is a raw score equivalent to ten 
years and three months. 

Age norms are easy to understand. This is especially true for 
measures highly correlated with age, such as mental ability, read- 
ing ability, and various skills taught in the elementary grades. 
Age norms are not so useful for other aspects of pupils. Achieve- 
ment of instructional objectives of secondary schools and higher 
levels cannot be stated well in age norms. Also, very high or very 
low scores are difficult to interpret with age norms, for these 
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norms usually do not go beyond fairly intermediate raw score 
levels. Beyond these levels, it becomes necessary to “extrapolate/' 
and hence get involved with dubious assumptions. 

A third disadvantage of age norms is their dependence on ad- 
ministrative policies concerning age at school entrance, promo- 
tion, retardation, and acceleration. If the sample used to estab- 
lish norms for the ten-year level consists of pupils who have made 
regular progress through school, the norms will differ from those 
based on ten-year-olds whose progress has been retarded. The 
proportions of retarded, normal, and accelerated pupils at a 
given chronological age must be well defined; otherwise, the age 
norms based on them will be ambiguous. 

Grade Norms 

Grade norms characterize a pupil's raw score as equivalent to 
that achieved by typical pupils at a given grade level. We obtain 
these norms by giving a test to representative groups of pupils at 
various grade levels and computing measures of central tendency 
for the pupils in each grade. We can then use the average score 
of the group in a given grade m interpreting raw scores as equiva- 
lent to the test performance of that level As with age norms, 
grade norms depend greatly on the selection of the schools and 
pupils used in deriving them. Schools in representative systems 
whose promotion and retardation policies are known must be 
used, otherwise grade norms will not be meaningful. 

Norms for intermediate grade levels, say for the fifth month of 
the fifth grade, are usually obtained by an interpolation similar 
to that for age norms 

Grade norms in elementary schools depend on the relative 
emphases given to various subjects at different grade levels Sup- 
pose a subject is emphasized in one grade and neglected in an- 
other; the expected rate of increase m raw scores on a test in that 
subject in successive grade levels may be considerably affected. 
This effect will be especially active in determining the applica- 
bility in one school system of norms established in other school 
systems. 

Furthermore, grade norms are particularly open to the danger 
of becoming standards for all pupils, regardless of individual 
differences among pupils. A further disadvantage is that grade 
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norms are hard to apply to extreme scores obtained by pupils in 
the lowest and the highest grade for which norms are provided. 
Raw scores beyond the means obtained in these extreme grades 
can usually be interpreted only vaguely. 

In the secondary school, grade norms are often supplanted by 
semesters-of-study norms, a given raw score being interpreted as 
the average for pupils who have studied a subject for a certain 
number of semesters. 

Percentile Ranks 

Percentile rank norms are easy to interpret. Like age and 
grade norms, they require that the group of pupils used in ob- 
taining them be described and understood in all aspects related 
to performance on the test. These aspects include at least chron- 
ological age, mental age, grade placement, semesters of study, and 
socioeconomic status. Rural or urban residence, sex, and educa- 
tion of parents are often also relevant aspects of pupils, hence 
different sets of norms may be required on the basis of these 
groupings. 

Percentile ranks provide very unequal units along the scale of 
performance on a test. The difference in performance between 
scores, say, at the 50th and 55th percentile levels is much less 
than that between scores at the 90th and 95th levels in all bell- 
shaped distributions of raw scores, even though the differences 
in percentile rank are equal. These unequal units are undesir- 
able for two reasons. First, a false impression is given the unwary 
teacher. Second, percentile ranks should not be arithmetically 
manipulated as in computing means and standard deviations. The 
percentile rank of two averaged raw scores is not equal to the 
average of their separate percentile scores. Despite these disad- 
vantages, percentile ranks are so easy to understand that they are 
used as norms for many standard tests 

Standard Scores 

Standard scores are based on the principle of the z-score and 
T-score already discussed. They avoid the disadvantage of the 
unequal units of percentile norms. Standard score norms change 
the distribution of raw scores into a new distribution with a 
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specified central tendency and variability, without changing the 
shape of the distribution. 

Although not so readily understood by most teachers, parents, 
and students, standard scores have the advantages (1) of prob- 
ably providing more equal units along all parts of the scale of 
performance on a test, and (2) of being based on the most reliable 
statistical measures obtainable from a frequency distribution, 
namely, the arithmetic mean and standard deviation. Like all 
norms, they require knowledge of what kinds of pupils they are 
based on. Interpreting standard scores in terms of percentile 
ranks involves the assumption that the raw scores are distributed 
according to the normal curve. 

Quotient Norms 

Quotients are frequently used with age norms to obtain a 
measure of the relative status of a pupil’s performance. The best 
known of the quotients, the intelligence quotient or IQ, is the 
pupil’s mental age divided by his chronological age multiplied 

by 100. That is, IQ = 100 X -yrr 1 * By definition, the average 

LA 

child’s mental age equals his chronological age. Hence IQ’s over 
100 indicate above-average mental ability and those below 100 
indicate below-average mental ability. The IQ’s obtained with 
many group tests of mental ability have been equated to those 
obtained with the Stanford-Binet individual Intelligence test. 

Test makers have tried to arrange quotient norms so that the 
IQ remains constant for a given pupil as he grows older. This 
goal has been only partially realized. One problem has been that 
the standard deviation of the distribution of mental ages tends to 
be larger in older groups of pupils. This results in a tendency 
toward increasing IQ’s for pupils with IQ’s greater than 100 and 
decreasing IQ’s for pupils with IQ’s less than 100. 

Furthermore, the mental age concept Is actually inapplicable 
for chronological age levels above about fifteen years. Mental age 
does not increase with chronological age throughout an indi- 
vidual’s lifetime; with currently used tests, the curve of average 
mental growth levels out somewhere during early adulthood. 
Consequently, mental age cannot keep pace with chronological 
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age. So the IQ will decrease as a person grows older unless some 
limit is placed on chronological age. For the Stanford-Bmet in- 
telligence test, and similarly for most group intelligence tests, 
chronological age is held constant after an individual reaches the 
age of about 16. Hence IQ’s have questionable meaning for older 
pupils and adults. 

The educational quotient, EQ, can be found whenever an edu- 
cational age or subject-matter age is known The EQ equals edu- 
cational age divided by chronological age multiplied by 100. It 
has the same advantages and limitations as the IQ, especially as 
far as the limitations of age norms discussed above are concerned. 

The accomplishment quotient, AQ represents an attempt to 
obtain a measure of whether a pupil is achieving instructional 
objectives to the limits of his mental ability. It is equal to educa- 
tional age divided by mental age multiplied by 100. If the tests 
used to determine educational age and mental age were not ad- 
ministered at the same time, the EQ and IQ may be substituted; 

EQ 

the AQ then equals-ryr- X 100. 

There are several reasons why the AQ should not be used. 
(1) Not only must it inevitably be based on imperfectly reliable 
tests, but it accentuates the unreliability of the tests on which it 
is based. (2) The age norms for the two tests used in determining 
the AQ are seldom derived from the same group of pnpils and 
hence the norms are seldom strictly comparable. (See the discus- 
sion of comparable norms in Chapter 6 ) (3) So far as the correla- 
tion between a single mental ability test and a single achievement 
test is less than perfect (typically it is between .40 and .80), a 
mathematical necessity— the so-called “regression effect”— insures/ 
that pupils above the average on the mental test will tend to be rel- 
atively lower (nearer the average) on the achievement test Con- 
versely, pupils below average on the mental test will tend to be 
relatively higher (nearer the average) on the achievement test. 
Hence brighter-than-average pupils will typically have AQ’s of 
less than 100, and below-average pupils will typically have AQ’s 
of more than 100. 

The teacher who is unaware of this fallacy of the AQ often 
puts pressure on the brighter students to achieve “up to their 
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capacity/’ This pressure may have unfortunate effects on pupil 
adjustment, moreover, in any case it is usually ineffective. Some- 
times the achievement of the pupil who is above-average in men- 
tal ability is significantly below the average of the above-average- 
mental-ability group with which he is being compared. In such 
cases the teacher may conclude with some justification that the 
pupil “is not achieving up to his capacity.” Comparison of a stu- 
dent’s achievement with that of his own ability group is justified, 
whereas the use of the AQ is not. 

The uses and interpretations of these various types of norms 
will be discussed more fully in the section on test interpretation 
in Chapter 6. 

MEASURES OF RELATIONSHIP-CORRELATION 

Scattered throughout this book are references to various re- 
lationships Some of these are relationships between various as- 
pects of pupils; others, relationships between various methods of 
evaluating these aspects; still others, relationships of successive 
applications of the same evaluation device to each other These 
relationships have various names according to the kind of meas- 
urement involved Under reliability (see Chap. 5) we shall con- 
sider the relationship between two applications of the same de- 
vice, obtained by splitting the device into equivalent halves, by 
retesting with the same device, or by applying two equivalent 
forms of the same device. Under validity (see Chap 5) we shall 
discuss relationships between measurements obtained with an 
evaluation device and some criterion or external standard of the 
same aspect of pupils, or the degree to which scores obtained on 
the test agree with elsewhere-obtained ideas about that aspect of 
a pupil. 

The classroom teacher often wants to know the relationships 
between measured aspects of pupils. This knowledge helps in un- 
derstanding the nature of pupils, their learning processes, and 
reactions to teaching procedures. In the present section we con- 
sider the correlation techniques by which the teacher can discover 
such relationships. An understanding of these techniques will 
prove useful in working with data locally obtained and in reading 
the literature of experimental education and standardized tests. 
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Closeness and Direction of Relationships 

Relationships vary in closeness and in direction. The closeness 
of a relationship is the degree to which one variable changes as 
the other changes. For example, as the length of one of its sides 
increases, the area of a square also increases m a completely fixed, 
perfectly “close” relationship Or as the temperature increases, 
the height of the mercury in a thermometer also increases, follow- 
ing the temperature very closely. On the other hand, the body 
weight and height of a group of people are not as closely related; 
that is, although height tends to increase with weight, there are 
many exceptions to its doing so. Similarly, an intermediate degree 
of closeness is illustrated by the relationship usually found be- 
tween a pupil’s scores on mathematical and on verbal ability 
tests; whereas some pupils excel in both tests and others do poorly 
on both, many differ greatly in their standing on the two. There 
is hardly any closeness at all in the relationship between height 
and verbal ability for persons of a given age. 

The direction of a relationship refers to whether one variable 
increases as the other increases. In a positive relationship, an in- 
crease in the value of one variable accompanies an increase in 
the value of the other. As the temperature rises, the column of 
mercury in a thermometer also rises. As the scores on a verbal 
ability test for a class change from low to high, the corresponding 
scores for the same pupils on a reading test usually tend to run 
from low to high. In a negative relationship, an increase in the 
value of one variable accompanies a corresponding decrease in 
the value of the other. The relationship between pupils’ scores 
on a test of mental ability and the number of their failures in 
school subjects is negative. Similarly, as the outside temperature 
goes down, the amount of fuel used to heat homes goes up 

With some variables the direction of relationship may diff er 
at different stages or levels of one of the variables. Such combina- 
tions of both positive and negative relationships are called curvi- 
linear. Physical strength tends to increase with chronological age 
up to early adulthood and then decreases with the approach of 
old age. The length of a shadow decreases as the day grows older 
during the first half of the day and increases during the latter 
half. 
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Data Required for Determining Relationship 

How can we find the closeness and direction of the relation- 
ship? The first requirement is that we obtain and pair the meas- 
urements. Usually we pair on the basis of individual persons, as 
when we measure each person in a group by two tests. The net 
result should be three columns of data, the first denoting the 
pupil, the second his score on one variable, and the third his 
score on the other variable. This requirement is illustrated in 
the different methods of determining relationships which follow. 


Rank Correlation ( p ) 


There are several methods of finding the closeness and direc- 
tion of the relationship between two series of measures. If the 
data are in the form of ranks rather than raw scores or derived 
scores, we can apply the Spearman rank-difference coefficient of 
correlation. This coefficient of correlation is usually referred to 
simply as the rank-order coefficient and is indicated by the lower- 
case Greek letter rho ( p ). The formula for this coefficient is 


rho 


1 


62D 2 


N(N* — 1) 

where D = difference between a pair of ranks 
N — number of pairs of ranks 


We illustrate the use of this formula by applying it to the 
ranks of twelve pupils on two different tests. Table 4 shows these 
data and the necessary computations. Note that in some instances 
in these distributions two individuals have the same raw scores. 
Whenever two or more pupils receive the same score in the orig- 
inal distributions, we average the ranks their scores would occupy 
and then assign the mean rank value to each. For example. 
Pupils C and D, each of whom has a score of 11 on distribution 
Y, occupy ranks 3 and 4. Since one pupil should not have a 
higher rank than the other, the two ranks are averaged arith- 
metically and the rank of 3.5 is assigned to each. We treat other 
tie scores in the same manner. 

The coefficient of correlation is so worked out that when there 
is complete agreement (closeness of relationship) it has a value of 
1.00, indicated as 1 00 if the relationship is positive, and —1.00 
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Table 4. Method of Computing p 


Pupils 

Raw Scores 

X Y 

Ranks 

X Y 

Difference Differences 
in Ranks Squared 

D D 2 

A 

30 

12 

1 

2 

1 0 

1 00 

B 

28 

13 

2 

1 

1.0 

1 00 

C 

26 

11 

3 

3.5 

.5 

.25 

D 

24 

11 

4 

3.5 

5 

25 

E 

22 

10 

5 

5 

.0 

.00 

F 

20 

9 

65 

65 

.0 

00 

G 

20 

8 

6.5 

8 

15 

2 25 

H 

18 

9 

8 

65 

1 5 

2 25 

I 

16 

7 

9 

95 

.5 

.25 

J 

14 

7 

10 

9.5 

5 

.25 

K 

12 

6 

11 

11 

.0 

.00 

L 

10 

5 

12 

12 

.0 

00 

P = 1 - 

P= 1- 

6SD 2 

1 

6(7 5) 

2D 2 

45 

' = 7 50 

N(N 2 — 1) 

- 026 = .974 

12(144 

-1) 

1716 


if the relationship is negative. The sign of the coefficient has no 
meaning other than to indicate the direction of the relationship . 
If there is no relationship between two sets of data, the value of 
the coefficient is zero. This means that there is no systematic in- 
crease or decrease of scores on one set of data corresponding to 
scores on the other set of data. Thus, the range of numerical 
values of the coefficient of correlation is defined as extending 
from a perfect negative relationship ( — 1 00), to a zero relation- 
ship ( 00), to a perfect positive relationship (1.00) Zero and per- 
fect relationships are rarely if ever obtained in actual situations. 
Usually correlations fall somewhere between the two extremes. 

Scatter Diagrams 

If the paired variables are in the form of scores instead of 
ranks, the direction of the relationship between the variables can 
be found by plotting each pair of scores on a two-way table. To 
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illustrate, let us look at Table 5, which shows the paired scores 
for 25 students on Forms A and B of the Purdue Reading Test. 
Fig. 11 shows the scatter diagram for these paired scores. We 



Scores on Form A 


Fig. ii. Scatter Diagram for 25 Paired Scores on Forms A and B of Purdue 

Reading Test. 

point off the vertical axis in regular steps for as many class in- 
tervals as are used m the frequency distribution of one of the 
variables, and point off the horizontal axis similarly for the other. 

We then plot each pair of scores by entering the vertical axis 
at the proper point for the size of the score of one of the variables 
and then moving across horizontally until we reach the proper 
point for the score on the other variable. At this intersection we 
make a mark for this pair of scores. We repeat the process until 
we have plotted all the pairs. You may wish to plot the 25 pairs of 
scores from Table 5 on Fig. 1 1 and thus verify your understand- 
ing of the procedure 

Most two-way tables are arranged so that the horizontal axis 
indicates increasing scores to the right, the vertical axis from 
bottom to top. For a positive relationship the scores tend to fall 
in a diagonal band from the lower left to the upper right comer 
of the table. For a negative relationship they tend to fall in a 
diagonal from the upper left to the lower right comer. Absence 
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Table 5 Scores Made by 25 Students on Forms A and B of the 
Purdue Reading Test, and the Computation of r 


Student 

Score on 
Form A(X) 

Score on 
Form B (F) 

X2 

Y2 

XY 

1 

62 

65 

3,844 

4,225 

4,030 

2 

115 

106 

13,225 

11,236 

12,190 

3 

117 

98 

13,689 

9,604 

11,466 

4 

120 

125 

14,400 

15,625 

15,000 

5 

84 

73 

7,056 

5,329 

6,132 

6 

87 

78 

7,569 

6,084 

6,786 

7 

80 

82 

6,400 

6,724 

6,560 

8 

110 

90 

12,100 

8,100 

9,900 

9 

93 

95 

8,649 

9,025 

8,835 

10 

100 

96 

10,000 

9,216 

9,600 

11 

89 

91 

7,921 

8,281 

8,099 

12 

101 

97 

10,201 

9,409 

9,797 

13 

103 

100 

10,609 

10,000 

10,300 

14 

63 

71 

3,969 

5,041 

4,473 

15 

104 

94 

10,816 

8,836 

9,776 

16 

74 

74 

5,476 

5,476 

5,476 

17 

76 

81 

5,776 

6,561 

6,156 

18 

115 

125 

13,225 

15,625 

14,375 

19 

104 

103 

10,816 

10,609 

10,712 

20 

71 

74 

5,041 

5,476 

5,254 

21 

68 

66 

4,624 

4,356 

4,488 

22 

95 

85 

9,025 

7,225 

8,075 

23 

104 

92 

10,816 

8,464 

9,568 

24 

86 

78 

7,396 

6,084 

6,708 

25 

105 

98 

11,025 

9,604 

10,290 

2 

2,326 

2,237 

223,668 

206,215 

214,046 

2 

\T 

93 04 

89 48 





2Xy - NMM V 




VSX 2 - NM/s/ZY 2 - NM 2 
214,046 — 25(93 04)(89 48) 


V223,668 - 25(8658.44)V206,215 — 25(8006 67) 
5915 5200 


6623 5968 


= 893 


of relationship is indicated by the degree that the tabulated scores 
tend to fall on neither of these diagonals, but rather along a 
horizontal or vertical line or in a circle. These various relation- 
ships are shown in Fig. 12. 

Sometimes the pairs of scores tend to fall along a curved line or 
in a curved band. These represent a curvilinear relationship. 
Paired scores that tend to fall along a straight diagonal line or 



Scores on Test Y Scores on Test Y Scores on Test Y 





Fig 12 Types and Degrees of Relationship Between Two Tests 
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band show a linear relationship . Research workers are on the 
lookout for curvilinear relationships, because special statistical 
methods are necessary to determine the closeness of such relation- 
ships. Methods for determining the degree of curvilinear rela- 
tionship are beyond the scope of this book 

Pearson Product-Moment Coefficient of Correlation (r) 

A scatter diagram is a visual aid m discovering whether using 
the formula for the Pearson Product-Moment coefficient of cor- 
relation (r) is justified. If inspection reveals no marked tendency 
toward curvilmearity, the formula applies. This coefficient (r) is 
defined as the mean of the products of the paired z-scores for two 
distributions. It may be calculated by using the following 
formula: 

ZVy 

r — 

N 

where r = Pearson product-moment coefficient of correlation 
z x and z y — paired z-scores on each of the variables (for definition 
of z-score see page 52) 

N = number of pairs of scores 

The calculation is simplified, however, by using only the devia- 
tions of the scores from the mean, instead of the z-scores, with 
the following formula: 

$xy 

r — 

V2* 2 • 2/ 

where x = deviation of scores from the mean of X, (X — M a ) 
y = deviation of scores from the mean of Y, ( Y — M v ) 

Xx 2 = the sum of the squares of the deviation scores in one 
distribution 

Xy 2 = the sum of the squares of the deviation scores in the 
other distribution 

The second formula does not require computation of the stand- 
ard deviations of the two distributions. Table 6 shows the form 
for arranging the scores for twelve pupils on Test X and Test Y 
to carry out the computational procedures. 

Whenever more than about 20 pairs of scores are to be corre- 
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Table 6. Deviation Method of Computing r 


Pupils 

Raw 

Scores 

X Y 

Deviation 

Scores* 
x y 

X 2 

t 

xy 

A 

30 

12 

10 

3 

100 

9 

30 

B 

28 

13 

8 

4 

64 

16 

32 

c 

26 

11 

6 

2 

36 

4 

12 

D 

24 

11 

4 

2 

16 

4 

8 

E 

22 

10 

2 

1 

4 

1 

2 

F 

20 

9 

0 

0 

0 

0 

0 

G 

20 

8 

0 

- 1 

0 

1 

0 

H 

18 

9 

-2 

0 

4 

0 

0 

I 

16 

7 

-4 

-2 

16 

4 

8 

J 

14 

7 

— 6 

-2 

36 

4 

12 

K 

12 

6 

-8 

-3 

64 

9 

24 

L 

10 

5 

— 10 

-4 

100 

16 

40 

Sums. 

240 

108 

0 

0 

440 

68 

168 

N =12 

M x 

= 20 

My = 9 

<rx = 

6 055 

cry = 

2.380 


%xy 

168 

168 

168 

= .971 


Yyx - 

— 

~ — 

— 

— 

— 




V2* 2 2y 2 V(440)(68) 

V29920 

172.974 



* x = X — M x , y = Y — M y 


lated, the preceding method is very laborious Many more con- 
venient formulas yield the same results. Algebraically it can be 
shown that the coefficient defined by the above formulas can also 
be obtained by means of the following formula, which is much 
easier to apply? especially if an adding machine or calculator is 
available: 

tXY - NM x M y 

~ VSX 2 - NM* - NM v 2 

where X and Y = raw scores on each variable 

M x and M y — arithmetic means of the two distributions 

The application of this formula is illustrated for the 25 pairs of 
measures in Table 5 You should follow through the computa- 
tions in this table for an understanding of the procedure. 
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LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1. Obtain a list of scores on tests m reading, language, and arithmetic 
for students in Grades 4, 5, 6, 7, and 8 of a school Make relative 
frequency polygons on the same sheet of graph paper for the sev- 
eral grades for each subject area In which subject area is there the 
greatest overlapping of scores from grade to grade? In which is 
there the least overlapping? How do you explain the differences m 
the amount of overlapping from grade to grade? 

2. For what general purposes do the characteristics of the mean make 
it a specially useful measure? The median? Which would be the 
more appropriate measure in the following situations? Give reasons 
for your answer. 

a. Reporting the taxable value of real estate in a city, 
b Describing the ages of pupils m the sixth grade 
c. Appraising the board feet of timber per acre on a 500-acre tree 
farm. 

d Reporting the salaries of university faculty members according 
to their academic rank— instructor, assistant professor, etc. 

3. What practical value do you see m changing standard test scores 
into grade placement scores? Into percentile ranks? What are the 
relative advantages and limitations of each procedure? 

4. Give two illustrations of each of the following 

a. High positive correlation 

b. Low positive correlation 
c High negative correlation 
d Low negative correlation. 

e. Approximately zero correlation 

f. Curvilinear correlation. 

5. Indicate, by using the letters used in the preceding exercise for the 
types of correlation, the kind of correlation you would expect to 
find in each of the following comparisons. 

a IQ and marks in algebra 

b. Age and IQ in an entire school of 12 grades. 

c. Age and IQ in a single grade. 

d. Speed and accuracy in multiplication 

e Reading achievement and arithmetic achievement 
f. Reading achievement and achievement m the social studies 

SUGGESTED REFERENCES 

Downie, N. M., Fundamentals of Measurement, New York. Oxford, 

1958. 
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In Chapters 3 and 4, the author presents the basic essentials of 
statistical procedures for measurement, the various types of scores 
used in measurement, the problem of changing test scores to 
grades, and the types and uses of norms 
Downie, N M., and Heath, R W, Basic Statistical Methods , New 
York: Harper, 1959 

A straightforward approach to elementary statistics— both descrip 
tive and sampling— in which mathematical derivations are kept 
to a minimum Includes material on test technology. 

Edwards, A. L., Statistical Analysis , New York* Rinehart, 1958. 

A basic book in statistical methodology for the nonma themati- 
cally trained student. 

Greene, H. A., Jorgenson, A N., and Gerberich, J. R., Measurement 
and Evaluation in the Secondary School , New York: Longmans, Green, 
1954. 

Chapters 12 and IB present procedures for summarizing the re- 
sults of measurement and the simple statistical procedures for 
interpreting the results and determining relationships among 
them. 

Guilford, J. P., Fundamental Statistics in Psychology and Education , 
New York* McGraw-Hill, 1956. 

A general textbook of statistical methodology 
Lindquist, E. F., A First Course in Statistics , Boston* Houghton Mif- 
flin, 1942. 

This text presents statistical concepts and procedures in an ex- 
ceptionally meaningful manner for students who have not had an 
extensive mathematical background. 

Nelson, M. J , Denney, E C , and Coladarci, A. P., Statistics for 
Teachers, New York. Dryden, 1956. 

A presentation of statistical techniques designed primarily for 
elementary- and secondary-school teachers interested in the in- 
terpretation of test results. 

Walker, Helen, and Lev, J., Elementary Statistical Methods, New 
York* Holt, rev. ed , 1958. 

A general text for an introduction to statistical methods. Highly 
respected by professional statisticians, but not difficult. 
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The School Testing Program 


chapter 4. Development and Administra- 
tion of the Evaluation Program 

chapter 5. Selection of Measurement In- 
struments 

chapter 6. Administration, Scoring, and 
Interpretation of Tests 




CHAPTER 4 


Development and Administration 
of the Evaluation Program 


Factors Affecting Program Success 

Steps m Planning a T esting Program 

A Cooperative Program 

Purposes of the Program 
Classroom Purposes 
Guidance Purposes 
Administrative Purposes 

Questions Frequently Raised in Program Planning 

Advantages and Limitations of Standardized Tests 
Fitting Instructional Objectives 
Refinement of Construction 
Interpretations Possible with Each Type of Test 

Teacher-Made vs. Standardized Tests 

Intelligence Tests vs Achievement Tests 
Purposes of Intelligence Tests 
Criteria for Content of Intelligence Tests 
Relationship Between Intelligence and Achievement Tests 

Beginning-of-Y ear vs. End-of-Year Testing 

General Areas of the Testing Program 
Measuring General Mental Ability 
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Evaluating Achievement of Instructional Objectives 
Appraising Interests and Special Abilities 
Appraising Emotional and Social Adjustment 
Appraising Other Aspects of Pupils 

Minimum and Optimum School Testing Programs 
Sample Minimum Programs 
The Optimum School Testing Program 

Training Personnel for an Effective Program 

In Chapter 2 we called attention to the broad problem of meas- 
urement and evaluation m the school system That brief survey 
pointed out the major steps in the school evaluation program and 
the areas and instruments often used. In the present chapter we 
shall concern ourselves in some detail with the problems involved 
in the organization, development, and administration of a school 
evaluation program. 

FACTORS AFFECTING PROGRAM SUCCESS 

Because of insufficient and inadequately trained personnel to 
direct and carry out the necessary phases, testing programs some- 
times lack effectiveness. Another obstacle is lack of testing ma- 
terials of the type necessary for a particular school situation Fur- 
thermore, many schools lack funds for necessary materials. Many 
other factors may affect the success of the school testing program. 
All teachers and supervisors, especially those most directly respon- 
sible for the development and evaluation of the program, should 
consider these factors in the form of a check list. The check list 
m Table 7 provides a frame of reference for the discussion of the 
school testing program m this and the next two chapters. 

STEPS IN PLANNING A TESTING PROGRAM 

The following activities can contribute to effectiveness in plan- 
ning a new testing program or revising a program already in 
operation: 

1. Secure cooperation from the entire staff. 

2. Determine the purposes of the program so it will fit the various 
needs of the specific school. 
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Table 7 A Check List of Factors Affecting the Success 
of a Testing Program 1 


Check 

I. Purposes of the program 

Clearly defined . 

Understood by parties involved 

2 Choice of tests 

Valid . ... 

Reliable . . . .. 

Appropriate difficulty level . ... 

Adequate norms . . 

Easy to administer and score . ... 

Economical . 

Best available for purpose . . . . 

S Administration and scoring 

Administrators well trained . . . 

All necessary information provided . . 

Scorers adequately instructed . - 

Scoring carefully checked . . 

4 Physical conditions 

Sufficient space . 

Sufficient time . . 

Conveniently scheduled . . 

5 Utilization of test results 

Definite plans for use of results . 

Provision for giving teachers all necessary help in using scores 

Provision for systematic follow-up on use of results 

6 System of records 

Necessary for purpose . . . . 

Sufficient for purpose . . 

Convenient form for use . . . . 

7 Personnel 

Adequately trained for the purpose - 

8 Affiliated research 

Full advantage taken of results 

Provision for special studies, analyses, etc ... 


3. Find out about available instruments 

4. Decide what kind of instruments will best fulfill your purposes 
and either select them from available tests or develop them 
within the school. 

5. Make plans for administering the testing program and set up a 
tentative schedule for the year. 

6. Train the personnel necessary for the administration, scoring, 
and analysis of test results 

7. Put the program into operation and use the results to achieve 
your purposes. 

i Roger T Lennon, Planning a Testing Program , Test Service Bulletin No 55, 

Yonkers World Book 
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The administrative aspect of these steps is the primary focus of 
attention in this chapter. Chapter 5 discusses the details of test 
selection. Chapter 6 presents procedures for giving, scoring, and 
interpreting the tests. 

A COOPERATIVE PROGRAM 

Since test data are of direct concern to all teachers, counselors 
and guidance workers, supervisors, administrators, and pupils, the 
testing program should be jointly planned. Thus, decisions on the 
extensiveness of the program, the selection of tests, the time of 
year for which they are scheduled, their administration and scor- 
ing, and use of the test results should be made jointly by members 
of the school staff Only such cooperation assures that staff mem- 
bers will have common understanding of the purpose of the pro- 
gram and a realization of its possible benefits. 

The role of the administrator, principal, or supervisor includes 
(1) leadership in planning for teachers’ meetings and in-service 
programs on measurement and evaluation, (2) guidance of com- 
mittee work of teachers in selecting and administering standard- 
ized tests and constructing classroom tests, and (3) provision for 
both an adequate measurement library containing reference 
books, catalogues, and handbooks on tests and related statistics, 
and a comprehensive file of specimen sets of standardized tests. 

The classroom teacher plays an important part in the program. 
The use and interpretation of test results become his ultimate 
responsibility if he is to base instruction on the needs and abil- 
ities of pupils He may also work with other teachers as a mem- 
ber of a group concerned with construction, criticism, and revision 
of teacher-made tests in addition to those he uses in his own 
classroom. 

A faculty committee should be set up to develop the testing 
program. This committee should be representative of the staff 
as a whole at all grade levels and include key personnel who are 
interested and have abilities in developing a comprehensive 
evaluation program The testing committee should keep the en- 
tire staff informed of its progress in planning. If any member of 
the committee has specialized training and previous experience 
in testing, he should perhaps be put in direct charge of adminis- 
trative details. His primary duties include working with the teach- 
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ers who are going to examine pupils and jointly studying or de- 
veloping the materials to be used 

A cooperative program may also include pupils and their par- 
ents. To insure adequate motivation without unnecessary tense- 
ness, pupils should understand the purposes for which tests are 
given. They should be assured that test results will be explained 
to them, and that the tests are used especially for their benefit. 
They should be told as much about their performance on the tests 
as they can understand correctly. 

It is also desirable to enlist the cooperation of parents by dis- 
cussions of the testing program at parent-teacher meetings and by 
various reports mailed to them. Parents should understand the 
kinds of information being accumulated about their children, the 
types of programs on which the testing program can throw some 
light, and the use of the results in the instructional and guidance 
program. Obviously, parents and the community at large have a 
vested interest in the school program; appropriations and school 
budgets are community affairs. Often the community needs to be 
educated about the importance of the testing program and its 
relative cost. The, cost of educating a child today is typically close 
to $500 per year But as one writer has stated, . . Only about 
7 cents per pupil per year is being used for standardized tests. This 
is far below a recommended minimum allotment of 30 to 35 cents 
per child, and very low considering the importance of a sound 
testing program. In contrast, a business may spend 3 percent of 
annual sales receipts to determine whether its practices are ef- 
fectual ” 2 Once parents, school board members, and the com- 
munity at large find out what the testing program is like and what 
it can accomplish, the school should have little difficulty in ob- 
taining the funds needed to carry on an adequate program. 

PURPOSES OF THE PROGRAM 

Through the school testing program educators at all levels ap- 
praise the progress that individuals, classes, and the school as a 
whole are making toward established objectives. The program 
may include teacher-made tests, both written and oral, observation 
check lists of many aspects of behavior and skill, and the more ex- 
pertly prepared standardized tests. Standardized tests indicate how 

2 Audrey K Boag, Standardized tests. How, when, why? Instructor, 1955, 65.2 4. 
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achievement o£ pupils in the local schools compares with that of 
pupils elsewhere; they serve as a yardstick that is less likely to re- 
flect the special biases of teachers in covering a specific course or 
the idiosyncrasies of a particular school 

Since the objectives of schools are so extensive and diverse, 
every school system must establish its own specific objectives and 
its purposes m testing. Table 8 lists some possible purposes of a 


Table 8. Illustrative Purposes for a Testing Program and 
Appropriate Types of Tests to Use 
(The type of test that is sometimes more effective for a specific 
purpose is indicated by a double asterisk* **) 


Standardized Teacher-Made 
Test Objective Essay 


Classroom Purposes 

Grouping pupils for instruction within a class 
Guiding activities for specific pupils 
Determining reasonable levels of classroom 
achievement for each pupil 
Identifying pupils who need special diagnostic 
study and remedial instruction 
Measuring class progress for any given period 
Appraising ability to organize ideas and write 
effectively 

Appraising relative achievement within a class 
Assigning course grades 

Guidance Purposes 

Building realistic self-pictures on the part of 
pupils 

Helping pupils to set educational and vocational 


goals ** 

Improving counselor, teacher, and parent under- 
standing of problem cases * * 

Preparing evidence to guide discussions with 
parents about their children * * 

Selecting suitable courses of study ** 

Choosing an occupation * * 

Planning for further education * * 

Determining interests m types of occupations not 
previously considered or not known by the 
pupd ## 

Predicting success m future educational work ** 


# # 

* # 

# # 

# # 


# # 

# # 

# # 


# # 
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Table 8 ( Continued ) 


Standardized Teacher- Made 
Test Objective Essay 


Administrative Purposes 

Determining emphasis to be given different areas 
of instruction * * 

Measuring progress of school from year to year * * 
Identifying changing character of student body * * 
Determining appropriateness of the school cur- 
riculum for students of different levels of 


ability * * 

Determining how well students are attaining 
worth-while educational goals 
Evaluating curricular experimentation ## 

Evaluating the school as a unit ** 

Providing evidence for improvement of public 
relations *=* 

Providing information for outside agencies ** 

Forming classroom groups and in student place- 
ment ** 

Providing basis for pupil promotion or re- 
tardation * 


# 

# # 

# # 

# # 


testing program. These have been grouped into categories on the 
basis of the classroom teacher, the guidance counselor, and the 
school administrator This list is not exhaustive but it can guide 
a testing committee in establishing the specific purposes of its 
school 

Classroom Purposes 

One widely accepted premise of teaching is: “You must know 
your pupils before you can teach them/’ Hence the testing pro- 
gram should provide a teacher with data that will improve his 
understanding of his pupils. It should give as comprehensive a 
view of pupil characteristics as group-testing facilities permit. 

Tests can guide teaching when they furnish a diagnosis of spe- 
cific strengths and weaknesses in the pupil’s achievements or ca- 
pacities. The teacher may then seek either to eliminate the weak- 
nesses by using special teaching methods and emphases, or to 
circumvent them by directing learning toward areas where the 
pupil's efforts will be more fruitful The causes of weakness m a 
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specific subject he can trace, by means of tests, to any one of the 
various possible pupil inadequacies underlying it. Weakness in 
the study of history or geography, for example, may be due to lack 
of comprehension power or speed m reading, as revealed by a test 
of reading ability Or it may be due to lack of general intelligence, 
or to lack of presupposed background material, a lack which tests 
designed to measure achievement at a lower level of the sub- 
ject could reveal. A pupil’s difficulties in arithmetic may stem 
from a specific inadequacy, such as inability to deal with certain 
combinations of digits, or lack of a correct technique for carrying, 
or the use of a cumbersome method of short division. 

Diagnostic testing may thus reveal the precise sources of a pu- 
pil’s shortcomings and guide the teacher to the best way of over- 
coming them He can study inadequately equipped pupils and 
give them special attention aimed at the basic roots of the “fail- 
ure.” He can show them in what parts of a subject or m what 
desired outcomes of the course they are weak The teacher can 
find out what parts of a topic or unit need to be retaught or 
taught differently. He can discover pupils capable of doing ex- 
ceptional work and guide them toward special tasks and ref- 
erences. 

Guidance Purposes 

Measurement and evaluation often become central to the 
guidance process because teachers and counselors are obligated to 
provide information of vital significance to the pupil and society. 
When the pupil makes plans that he might radically modify if 
he were aware of certain facts about his tested abilities or interests, 
is it not the teacher’s responsibility to give him that information? 
If a pupil and his parents are embarked on a program of educa- 
tion leading toward a medical degree, for example, whereas test 
data of the most valid kind indicate that his abilities and inter- 
ests are distinctly unsuited for this profession, is it not the school’s 
responsibility to bring this evidence to bear in the process of vo- 
cational guidance? Conversely, a pupil’s abilities and interests 
may indicate exceedingly high promise for success in pursuits for 
which society has an urgent need, such as research in social sci- 
ence. But the pupil and his parents may be proceeding as if not 
aware of this rare talent and its prime importance to society. Must 
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not the school in its guidance function use the most valid evi- 
dence, including measurements and evaluations of the kind de- 
scribed in this book, so that it can make appropriate changes in 
his educational and vocational plans for the benefit of both the pu- 
pil and the society of which he is a part? This book assumes affirm- 
ative answers to these questions. 

Guidance requires the evaluation of pupils so that their specific 
abilities, both strengths and weaknesses, may be determined. As 
pupils move up the educational ladder in elementary school, with 
its general curriculum providing the skills (reading, writing, 
arithmetic, etc.) that everyone in our civilization must acquire, 
they must be evaluated as to their aptitudes, abilities, achieve- 
ments, interests, and other attributes. During this elementary 
schooling pupils set off on diverging paths, with differing interests 
and goals. By the time they reach secondary school they already 
differ widely in their educational needs and capacities. 

At this point the teacher’s knowledge of the pupil should guide 
the decision of the pupil and his parents regarding the type of 
secondary education to choose. This knowledge must be the re- 
sult of continuous evaluation throughout the six or eight years of 
the elementary educational process. And the evaluation must have 
been comprehensive throughout these years, involving as many 
important aspects of the pupil’s personality as it is possible for a 
teacher to perceive. Similarly, guidance and evaluation should be 
carried on during and at the end of the secondary schooling. 

The continuity of the evaluation process implies that it should 
go on during all the time that the teacher can observe the pupil, 
not merely on the special occasions when he gives tests or de- 
termines report-card grades. Every behavior of a pupil that the 
teacher can observe may provide evidence for evaluation and im- 
proved understanding of that pupil. 

The comprehensiveness of evaluation refers to its extension 
over the whole personality of the pupil, rather than merely to his 
intellectual achievement. Evaluation of a pupil’s knowledge is, of 
course, extremely important m guiding him. But also important 
for his happiness and for fitting him into the world of work is 
evidence concerning his aptitudes and interests, his temperament, 
his attitudes, his social adaptability, his habits of work and play, 
his physical characteristics. Each of these aspects must be under- 
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stood in relation both to other aspects or dimensions of the pupil 
and to similar aspects of the population at large. 

With such continuous and comprehensive evaluative evidence 
concerning its pupils, a school can properly undertake its guidance 
function This guidance should operate not solely at the pupil’s 
entrance into and departure from a particular level of schooling 
or vocation, although these are occasions for its most striking oc- 
currence. Rather, guidance should operate within the entire 
school period For example, evaluations should assist in solving 
such guidance problems as the choice of elective subjects. Should 
a pupil take a twelfth-year English course or a course in typewrit- 
ing? Which laboratory science should a pupil elect, physics, bi- 
ology, or chemistry? Why is a certain pupil becoming a disci- 
plinary problem? Answers to such questions, of which these are 
only a few illustrations, all come under the heading of guidance. 
And the answers should be based on valid evaluative data for the 
pupil 

Administrative Purposes 

The school administrator has the responsibilty of insuring an 
adequate educational program in his school, and the testing pro- 
gram can provide an important basis for judging how well the 
pupils are attaining worth-while educational goals. In addition to 
the administrative purposes listed in Table 8, a good testing pro- 
gram may well provide information for experimental purposes. 
The use of tests in appraising educational instrumentalities— such 
as teachers, teaching methods, and textbooks— is easily under- 
stood but not easily practiced. The prudent administrator will 
not use test results to evaluate the efficiency of individual teach- 
ers, for he realizes that many factors other than the teacher in- 
fluence pupil achievement over a period of years. Hence, the un- 
usually good or poor performance of a class at a particular time 
cannot be attributed solely to the efforts of any one teacher. On 
the other hand, the administrator will be able to assess the gen- 
eral effectiveness of the school program, in which teachers play 
major roles, from one year to another or over a period of years. 

The basic principle underlying the administrative use of evalu- 
ation is that whatever produces the greatest realization of the edu- 
cational objectives is the best teacher, teaching method, textbook, 
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or other tool o £ the educational process. And since most educational 
objectives can be stated as desired behaviors in pupils, evaluations 
of pupils indicate the degree of attainment of the objectives and 
the effectiveness of the means used. The difficulty in using educa- 
tional evaluations for these purposes is that no worth-while reli- 
able results can be obtained unless the appraisal becomes a con- 
trolled investigation, with relevant variables held constant and 
with statistical tests of significance applied to the results. 

Some of the factors pointed out as having to be held constant to 
justify an effect being ascribed to any “treatment,” such as teach- 
ing method, are the pupil’s intelligence, educational background, 
study habits, home environment, the teacher’s skill, and school 
conditions Subtleties of experimental design are involved in the 
valid use of educational evaluations for appraisal research. Hence, 
tests should not be used for this purpose except by qualified re- 
search workers Principals, superintendents, and others who wish 
to make such appraisals must therefore either master these scien- 
tific methods themselves or turn the problem over to experts. 

QUESTIONS FREQUENTLY RAISED IN 
PROGRAM PLANNING 

In planning the school testing program, the testing committee 
has several questions to consider. The following are some of the 
types of questions often asked of specialists when they are invited 
to assist in developing a school testing program- 

What are the advantages and limitations of standardized tests as 
compared with teacher-made tests? 

Should we use a general achievement battery or select specific 
tests in subject-matter content areas? 

How often should we give intelligence tests? 

How often should we give other tests? 

At what grade levels should we give tests? 

What are the best instruments for identifying and encouraging ex- 
ceptional talent? 

What should we use to identify retarded pupils? 

Is it better to use group or individual tests? 

What tests are good for measuring clerical aptitude? For predict- 
ing success in college? 
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At what time of the year is it best to administer the testing pro- 
gram? 

What will a testing program cost? What constitutes a minimum 
testing program? 

How should we use tests for best results? 

The testing committee m any school will undoubtedly have to 
answer some of these questions, and probably many others, be- 
fore agreement is reached and a school testing program can be 
set up. The remaining sections of this chapter provide a back- 
ground helpful in considering questions such as these. 

ADVANTAGES AND LIMITATIONS OF 
STANDARDIZED TESTS 

One of the first questions we should consider is the relative 
merit of standardized tests Standardized tests (1) have norms 
based on a systematic sample of pupils obtained under prescribed 
conditions, and (2) are administered and scored by definite rules. 
Usually the items on these tests have been evaluated experi- 
mentally and evidence of their validity and reliability has been 
obtained As a rule, they are developed commercially. Chapter 5 
discusses the characteristics of such tests. 

Fitting Instructional Objectives 

Standardized achievement tests usually are designed so that 
their content will be common to a great many schools. So far as 
this effort is successful, standardized tests provide comprehensive 
measures of the basic knowledges, skills, and abilities widely 
recognized as important. Conversely, they may not fit closely the 
specific instructional objectives of a particular classroom, school, 
or school system. This shortcoming varies, of course, with the var- 
iation m classroom objectives. In tool subjects such as reading, 
writing, and arithmetic, the differences among classrooms, teach- 
ers, and school systems may not be as great as they are in the 
social studies and the natural sciences. In any case, users of 
standardized tests must be sure that the test content is in agree- 
ment with instructional objectives or be prepared to face the 
charge of testing what hasn’t been taught.” In short, the proper 
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use of standardized achievement tests depends upon selecting 
tests that fit the instructional objectives of a particular school. 

Refinement of Construction 

Under this heading we consider the selection and expression of 
test content, the procedure for administering the test, and the 
tools for scoring and interpreting responses. Subject-matter experts 
usually select the content of standard achievement tests, referring 
to the most respected textbooks and courses of study, statements of 
objectives, teaching methods, and expressions of the “philosophy” 
underlying the teaching of a subject Generally they subject each 
item of content to the criticism of many other experts and try 
them out on pupils. From these preliminary tryouts they com- 
pute statistical measures of the difficulty and validity 3 of the item. 

On the basis of these statistical measures the test makers weed 
out or revise the poor items. They usually arrange the remaining 
items in order of difficulty and divide them into two or more 
groups to comprise equivalent forms of the test. 

Standardization of administrative procedure means that definite 
directions have been formulated, with provisions for practice ex- 
ercises, time limits, and oral instructions to pupils, all designed 
to provide the best possible testing conditions held uniform from 
one classroom to the next. Standardization of scoring means that 
scoring directions, question weightings, and corrections for guess- 
ing, if any, have been definitely worked out. 

Classroom teachers can standardize their own tests in all these 
respects by applying the statistical methods required. But it is ex- 
tremely unlikely that most teachers will have the resources for 
extensive preliminary tryouts of tests and for the statistical treat- 
ment of the results. The technical and time-consuming nature of 
the standardization process prevents most teachers from producing 
evaluation devices as refined as the better standardized tests. 

Interpretations Possible with Each Type of Test 

Norms supplied with standard tests enable comparisons with 
other groups of pupils. Thus a teacher can compare the achieve- 

3 Item validity may be roughly defined here as the success with which an item 
discriminates between good and poor pupils m terms of their achievement of in- 
structional objectives 
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ment of his class with that of pupils throughout the nation. The 
pupils used for standardization may have been grouped accord- 
ing to age, sex, or grade, and made representative either of the 
nation at large or of urban groups, rural groups, etc. The validity 
of comparisons of classroom or individual pupil achievement de- 
pends almost entirely on how well the sample used in the stand- 
ardization process represents the specific group it claims to repre- 
sent. That is, if a set of norms for fifth-grade arithmetic achieve- 
ment is based on a small group of pupils or on a group not 
representative with respect to certain factors affecting arithmetic 
achievement (intelligence, socioeconomic status, sex, etc.), the com- 
parisons will be misleading and the teacher will not be justified 
in interpreting a given pupil’s achievement as above or below 
that of the average fifth-grader 

Furthermore, the group used in standardizing an arithmetic 
test, for example, may be different from that used m standardizing 
a geography test, so that even though both tests may have sets of 
norms for fifth-graders, there is an unknown degree of uncer- 
tainty m comparing a pupil’s relative achievement m the two sub- 
jects. The teacher cannot say that a pupil who has the same 
standing on the norms in these two tests really has the same stand- 
ing in the two subjects. Only tests of the same quality and form, 
with norms established at the same time and under the same con- 
ditions on the same groups of pupils and schools, make possible 
such comparisons between subjects or from year to year Only 
then can teachers interpret test scores as indicators of differences 
in individual pupils from subject to subject and from year to 
year. 

Comparisons between pupils and between groups, moreover, 
are valuable only so far as the nature of the ‘‘normative’’ group is 
known and understood. Tests constructed independently by dif- 
ferent classroom teachers probably do not meet these require- 
ments for comparability. Hence standardized tests are clearly 
superior in the types of interpretations they make possible Not all 
standardized tests, however, can meet these requirements. Tests 
that are independently constructed and standardized on different 
groups under different conditions are not comparable The Stan- 
ford Achievement Test is typical of tests which have been stand- 
ardized to meet requirements for comparability from one subject 
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to another, e g., from arithmetic reasoning to reading compre- 
hension 

TEACHER-MADE VS. STANDARDIZED TESTS 

Different objectives require different evaluation devices. Fre- 
quently, not all the objectives of instruction can be covered by a 
given device. Hence a school needs to determine which aspects 
of its total evaluation program can make use of standardized tests 
and which can be handled more effectively by means of teacher- 
made tests. Since standardized tests may not be applicable or valid 
for measuring a teacher’s objectives in a specific course because 
of the variation in course content from teacher to teacher, teacher- 
made tests are often preferable. The reader should refer to Table 
8, which indicates the effectiveness of teacher-made and standard- 
ized tests for various purposes, and to Chapters 7-9, which deal 
with the construction and use of teacher-made tests. 

The school testing program should supplement the ordinary in- 
formal evaluations of achievement made by classroom teachers. 
It should yield measures that the usual school records and class- 
room procedures do not provide, that is, it should give a meaning- 
ful and comprehensive picture of the general educational status of 
the individual pupil at a given time and his relative growth from 
year to year in major aspects of educational development. The 
standardized testing program provides an additional frame of 
reference for evaluating the performance of a pupil, class, or 
school. 


INTELLIGENCE VS. ACHIEVEMENT TESTS 

The definitions of intelligence are many and varied Illustrative 
are the following: “The ability to think m abstract terms ” “The 
capacity to judge well, to reason well, and to comprehend well ” 
“The aggregate or global capacity of the individual to act purpose- 
fully, to think rationally, and to deal effectively with his environ- 
ment ” “The ability to undertake activities that are characterized 
by difficulty, complexity, abstractness, economy, adaptiveness to a 
goal, social value, emergence of originals, and to maintain such 
activities under conditions that demand a concentration of energy 
and a resistance to emotional forces.” “The degree of availability 
of one’s experiences for the solution of immediate problems and 
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the anticipation of future ones/’ “The power or act of understand- 
ing/’ “The power of meeting any situation, especially a novel 
situation, successfully by proper behavior adjustments/’ “The 
ability to apprehend the interrelationships of presented facts in 
such a way as to guide action towards a desired goal.” 

In view of these many possible definitions, some writers have 
held that the most meaningful definition of intelligence for prac- 
tical purposes is achieved when we perform operations or con- 
struct tests to measure it. According to this position, intelligence 
may be defined as “what intelligence tests measure.” Such a defi- 
nition begs the question, but it turns attention to the more 
illuminating practices of psychologists and away from their in- 
adequate abstract definition. 

Purposes of Intelligence Tests 

The first successful intelligence tester, Alfred Binet, shortly be- 
fore the turn of the century was seeking a technique by which to 
separate the school children of Paris on the basis of whether they 
were mentally fit or unfit to be taught in the regular public 
schools. After great effort in many different directions, such as 
head measurements, physiognomy, graphology, palmistry, and 
sensory discrimination, Binet finally achieved a somewhat suc- 
cessful approach in terms of “higher mental processes.” Note that 
his criterion for the validity of his test was ability to succeed in 
school work. He derived the content of his measuring instruments 
not by an a priori, armchair reasoning process, but by an almost 
random process of trial and error toward a practical goal. 

This criterion, “success in school,” has pervaded many subse- 
quent operational definitions of intelligence. Whatever the fate 
of various general definitions or theories about the organization or 
determiners of intelligence, ability to succeed m school must al- 
ways remain a major part of the conception of intelligence, at 
least in the present civilization. Ever since Binet, teachers’ judg- 
ments of pupil intelligence and teachers’ marks, all based on judg- 
ments of the pupil’s success in dealing with school subjects, have 
been important criteria for the validity of measurements of in- 
telligence. 

The question may be asked, “If school success and teachers’ 
judgments of intelligence are such important criteria of intelli- 
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gence test validity, why do we need special instruments?” The an- 
swer traditionally given is that teachers’ unaided judgments are 
not sufficiently reliable, valid, or in many practical situations ad- 
ministrable Binet investigated the ways in which teachers judge 
the intelligence of their pupils, both by using a questionnaire and 
by asking three teachers to come to his laboratory to judge the 
intelligence of children they had never seen before. He found 
that teachers “do not have a very definite idea of what consti- 
tutes intelligence, . . . tend to confuse it variously with capacity 
for memorizing, facility in reading, ability to master arithmetic, 

. . . fail to appreciate the one-sidedness of the school’s demands 
upon intelligence, . . . are too easily deceived by a sprightly at- 
titude, a sympathetic expression, a glance of the eye, or a chance 
'bump’ on the head, . . . show rather undue confidence in the ac- 
curacy of their judgments .” 4 His observations of the teachers’ 
actual procedures indicated that each one attempted to construct 
on the spot a little intelligence test which was poorly thought-out, 
unstandardized, and errorful and resulted in little agreement 
among their estimates The intelligence test method of evaluating 
mental ability thus emerges as merely a refinement, organization, 
and standardization of the teacher’s or layman’s “common-sense” 
but error-ridden approach. 

Criteria for Content of Intelligence Tests 

Let us now examine the criteria used by Binet and subsequent 
intelligence test builders in selecting and arranging their test con- 
tent. Every builder must select his content according to some con- 
ception of intelligence, explicit or implicit. Binet’s conception 
stressed such characteristics of thinking as its power to continue 
along purposeful lines, to criticize itself, and to adapt itself to a 
specific goal. This conception took many varied forms in test con- 
tent: tests of time orientation, several kinds of memory, language 
comprehension, knowledge about common objects, free associa- 
tion, number mastery, constructive imagination, and ability to 
compare concepts, to see contradictions, to bind fragments into a 
unitary whole, to comprehend abstract terms, and to meet novel 
situations. 

4L. M Terman, The Measurement of Intelligence, Boston* Houghton Mifflin, 
1916, pp. 28-35 
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In addition to its agreement with some conception of intelli- 
gence, test content has a second criterion-equal opportunity for 
human beings within a given culture to have experience with that 
content In setting up this requirement, intelligence test builders 
wanted to hold constant the factor of environment or learning so 
that the differences between individuals that are revealed by the 
testing will be attributable to innate factors. To a large extent this 
attempt is justifiable, especially so far as it excludes test content 
explicitly taught m the schools It would be folly to use shorthand 
writing ability to measure high-school students' intelligence, since 
learning opportunity or environmental influence varies so greatly 
from pupil to pupil with respect to this test content On the other 
hand, test builders and users must realize that this requirement- 
equal opportunity to learn test content— is seldom fully met The 
unwarranted assumption that intelligence tests require only what 
everybody in a given group has had an equal opportunity to learn 
explains much of the confusion m the nature-nurture controversy 
and much unwarranted fatalism in the interpretation of test 
results. 

To rule out differences m the previous experiences or training 
of pupils, intelligence test builders try to use equally familiar (or 
unfamiliar) material Equally familiar material is illustrated by 
such tests as asking a child to point to his nose, to draw a picture 
of a man, or to complete a picture m which one of the shadows is 
missing. Equally unfamiliar material is illustrated by tests in 
which the individual is required to learn and apply an artificial 
language composed of nonsense syllables, or by maze tests. 

Test material m which environmental factors play a major role 
is illustrated by vocabulary tests, arithmetic computation tests, 
and any other test involving words or mathematical symbols. This 
kind of material is obviously influenced to a large extent by learn- 
ing opportunities and by the type of activity in which the indi- 
vidual is constrained to engage by the culture m which he lives. 
Yet such material constitutes a major proportion of the content 
of many intelligence tests It also varies in amount in different 
tests. Although this fact may invalidate the tests as measures of 
“innate ability/’ it does not necessarily detract from their useful- 
ness in guidance. Regardless of the unknown extent to which dif- 
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ferences in genes or environment determine differences in pupils’ 
scores, the ability reflected in such scores must still be taken into 
account in making vocational plans or understanding school suc- 
cess or failure. 

Relationship Between Intelligence and Achievement Tests 

High correlations are generally obtained between a test of gen- 
eral intelligence and a battery of general achievement tests. T. L. 
Kelley, among others, has shown that this is the case. 5 He obtained 
correlation coefficients of about .90 after correcting for the unre- 
liability of the tests. This enabled him to estimate the community 
of function between intelligence and achievement tests He con- 
cluded that the community of function among different intelli- 
gence tests is about 95 percent; between intelligence tests and 
achievement batteries, about 90 percent; between intelligence 
tests and reading tests, about 92 percent; between intelligence tests 
and arithmetic tests, about 88 percent. Although these figures are 
based on grade-school pupils, such similarities between achieve- 
ment and intelligence test scores would probably be obtained at 
any other age Kelley derived from these data his point of view 
that the distinction between intelligence and achievement tests is 
largely spurious and due to the “jangle” fallacy— the belief that 
two separate names for the same thing necessarily denote a real 
distinction. 

If intelligence and general achievement tests are such good 
measures of each other, why do we need intelligence tests? The 
answer is, because of practical usability and convenience. We 
usually cannot measure general scholastic achievement in as brief 
a time and with as short a test as we can intelligence. The test by 
which we measure achievement m a single subject is generally as 
long as the average intelligence test, to obtain a measure of gen- 
eral achievement would require several of these achievement tests. 
Furthermore, when pupils have varying educational backgrounds 
—come from different school systems, for example— it is difficult 
to select an achievement test that is not prejudicial to some of 
them. 

5 T L Kelley, Interpretation of Educational Measurements , Yonkers World 
Book, 1927 
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Ruch and Segel 6 state that group Intelligence tests are of most 
value when (1) they are used with achievement tests for pupils 
whose school attendance has been Irregular, (2) transfers from other 
schools must be given tentative class assignments without delay 
even though adequate cumulative records are not available, (3) fi- 
nancial resources permit extensive testing programs including 
both achievement and intelligence tests, and (4) the intelligence 
tests provide diagnosis of differential mental abilities. 

Another possible advantage sometimes claimed for intelligence 
tests over general achievement test batteries is their use as meas- 
ures of scholastic aptitude The novelty of the intelligence test 
and its apparent unrelatedness to ordinary school subject matter 
may create greater interest and better testing morale on the part 
of students who have antipathies toward one or more school sub- 
jects. A child may show low achievement because of emotional 
maladjustment, boredom, or poor teaching. The intelligence test 
may be able to reveal abilities that have escaped the influence of 
such debilitating factors. If so, in these respects the individual 
intelligence test tends to be more appropriate than the group 
paper-and-pencil type. 

Many “intelligence” tests have been developed primarily to 
predict school success. Accordingly, it is often more appropriate 
to use the term “scholastic aptitude” or “educational aptitude” 
for such tests. Also, in recognition of the great similarity m prac- 
tice between intelligence, aptitude, and achievement, many of 
the newer tests provide derived scores that yield a measure of a 
person's “age” m many different academic areas (such as reading 
age, arithmetic age, language age, etc ) These “ages” are convert- 
ible into quotients for the respective areas. 

BEGINNING-OF-YEAR VS. END-OF-YEAR TESTING 

The time of year for giving tests in the school testing program 
varies considerably in practice, with logical reasons for the dif- 
ferences. The decision on timing should accord with the purposes 
of the program in the individual school or system. Regardless of 
the time selected, there is an advantage to testing at about the 

«G. M. Ruch and D Segel, Minimum Essentials of the Individual Inventory m 
Guidance , Washington. U.S. Dept, of the Interior, Office of Education, Vocational 
Division Bulletin No. 202, p 24. 
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same time year after year. A regular time makes it easier to de- 
termine growth in the various aspects of the school’s instructional 
program. Some schools administer their tests early in the year for 
diagnostic purposes and for grouping and grade placement of 
pupils Others administer them late in the year primarily for 
marking and promotion purposes When all factors are taken into 
consideration, the begmning-of-the-year testing appears to have 
greater benefits. 

A teacher should have available at the beginning of the year 
the information about his pupils that he will need to adapt in- 
struction most effectively to their ability and achievement. He 
cannot reasonably assume that all his pupils are equally ready 
for the work done by his class He must recognize that a typical 
class has a wide range of individual differences, both in general 
mental ability and in the specific knowledges, skills, and aptitudes 
needed for achievement of curricular objectives. If there is a record 
of test results for the class, based on tests given late the previous 
year, he will have a good basis for instruction at this time. He 
often finds, however, that the records are incomplete for some stu- 
dents because of their irregular progress, their transfer from an- 
other school system, or other reasons The fall testing program 
provides a record for the class as currently organized and also 
indicates where pupils stand on measures that have increased 
validity because they are as recent as possible. 

A better incentive for a teacher to administer tests early in the 
school year is the fact that he can obtain a better picture of the 
pupils with whom he has to work and will have more time to 
use the test results. In addition, the teacher appears to have less 
feeling that he is being evaluated by the tests than when they are 
administered at the end of the year 

Students tend to be motivated by tests, and this motivation can 
be used better when the tests are given at the beginning of the 
year. A pupil can be helped to identify his learning problems in 
objective terms, and with this knowledge he may be more likely 
to apply himself than if he has only a vague idea of his prob- 
lems. Tests can give the pupil a basis for determining his gains 
during the year, and if his gams can be demonstrated to him in 
objective terms his desire to improve can be strengthened. 
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GENERAL AREAS OF THE TESTING PROGRAM 

The general areas usually included m a school testing program 
include general mental ability, achievement of instructional ob- 
jectives, interests and special abilities, and social-emotional ad- 
justment. How often the school should evaluate the various as- 
pects of pupils depends both on the nature of the aspects and the 
facilities available to the school It can carry on the more informal 
observations and diagnostic testing in the classroom with teacher- 
made tests quite frequently The general school testing program 
will be adequate if all the pupils are tested only once a year. To 
measure their progress it is desirable to test them every year. The 
annual testing program provides a continuous record of growth 
for all students and enables a more accurate interpretation of the 
development of those whose progress varies from year to year m 
different areas 

Measuring General Mental Ability 

Since the primary purpose of “general mental ability/’ “intel- 
ligence/’ or “scholastic aptitude” tests is to predict school success, 
or the ability to learn, such tests may appear to be valuable Many 
studies indicate substantial relationships between scores on “intel- 
ligence” tests and overall success in school work However, re- 
search has not yet established that the results of aptitude tests in 
specific subjects, areas, or fields have significantly greater relation- 
ship to success in those areas than do the results of general aca- 
demic achievement tests. All in all, aptitude tests for specific as- 
spects of school work may play a useful role in evaluation, but it 
is a less important role than that of general achievement tests. 

If a school can afford only a minimum program of evaluation , 
its program should at least be able to identify individuals who 
are pretty much alike with respect to mental ability and those 
who are somewhat above and below the “average ” If the testing 
program must be confined to a single brief measure } a test of 
general mental ability is undoubtedly the answer. However, this 
is only a beginning; the educator must supplement this measure 
by other information m planning an adequate program of evalua- 
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tion Testing in additional areas— achievement, interests, and ad- 
justment — is essential m an adequate educational program. 

The general mental ability of pupils needs to be evaluated less 
frequently than every semester but more often than once in the 
school career In general, two considerations determine the grades 
in which intelligence tests should be given. First, intellectual level 
as indicated by general mental ability tests does not have perfect 
constancy Hence, the scores or standings of pupils on these tests 
should be “refreshed” at intervals during their school career. This 
retesting reveals any fluctuations resulting either from real 
changes in rate of intellectual growth or from errors of measure- 
ment due to imperfections in the tests. Second, the need to meas- 
ure mental ability and other characteristics is greater at some 
stages m a pupil’s school career than at others 

To give a group test of mental ability to every pupil in the 
school every third or fourth year is probably sufficient The best 
times for this testing probably are when pupils begin a new kind 
of experience or must make a choice among various curricula: (1) 
entrance m the first grade, when there is lack of preliminary data 
on a pupil that will help a teacher become acquainted with him 
in the shortest possible time; (2) the beginning of the elementary 
level at the fourth- or fifth-grade, since it is known that the 
predictive value of test scores decreases appreciably over a 
period of two or three years, (3) entry into junior high school in 
the seventh grade, when the pupil may have to choose among 
various subjects; (4) entry into high school in the ninth or tenth 
grade, when he often chooses among various curricula, and (5) 
during the last year of secondary education before he goes to work 
or enters college. Here, however, a battery of achievement tests 
may serve even better as a basis for vocational guidance. 

Evaluating Achievement of Instructional Objectives 

The major purposes of achievement testing are at least twofold. 
First, this testing enables teachers, administrators, and counselors 
to keep themselves more intimately and reliably acquainted with 
the educational development of each pupil. The information from 
such a program provides bases upon which to adapt instruction 
and guidance to each pupil’s unique and changing needs. Second, 
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achievement testing provides more dependable and objective 
bases for evaluating the total educational offering Since teachers 
should have a comprehensive acquaintance with each pupil, it is 
obvious that instruments yielding only an estimate of general 
mental ability are not adequate for a satisfactory program of 
evaluation General educational development tests usually pro- 
duce information of greater practical value in school situations 
than any of the available tests of intelligence. 

General educational development tests should provide a basis 
for directing curriculum emphasis, for giving pupils educational 
guidance, for stimulating learning activities, and for directing and 
motivating administrative and supervisory efforts. The directing 
of curriculum emphasis may be implemented by focusing atten- 
tion on as many important ultimate objectives of education as 
possible, by clarifying specific educational objectives for teachers 
and pupils, and by determining the elements of strength and 
weakness in the school’s instructional program. These tests also 
provide a basis for predicting and guiding individual pupil 
achievement in each major learning area, for initially grouping 
pupils m these areas, for discovering special aptitudes and disa- 
bilities, for determining the difficulty of material a pupil can read 
with understanding, and for determining the problem-solving abil- 
ity of pupils m various major areas The stimulation of learning 
activities is furthered by these tests, in part at least, because they 
enable pupils to think of their achievements in objective terms, 
give them satisfaction for the progress they make, and permit them 
to compete with their own past performance records. In directing 
and motivating administrative and supervisory efforts these tests 
help teachers discover the areas in which they need supervisory 
aid, and they afford an overall measure of the effectiveness of pre- 
vailing organizational, administrative, and supervisory policies. 

Obviously, then, some type of general educational development 
test is necessary in the school’s program of evaluation. Since the 
content of available tests ranges from tests that measure one or 
two general areas to comprehensive batteries, it is possible for a 
school to select a test which fits its particular situation with re- 
spect to such practical considerations as cost, administrative time, 
curriculum, and personnel. The ideal program of evaluation in- 
cludes the most comprehensive battery of such tests obtainable. 
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Appraising Interests and Special Abilities 

Interest inventories and tests of special ability provide worth- 
while information for guidance purposes The school should use 
such instruments whenever information is necessary for counsel- 
ing the pupil, as when he is to make choices of curricula and vo- 
cations or his failures or successes in school work require expla- 
nation. Such devices, except those in art and music, will probably 
be used mainly in the last two years of high school. A test of me- 
chanical aptitude at the beginning of high school may throw light 
on the desirability of a technical curriculum for a given pupil. 

So far as interests, special abilities, and attitudes are assigned a 
role in educational outcomes, the school may evaluate them as 
often as the achievement of other instructional objectives. Thus, 
it may measure them before and after certain educational expe- 
riences, at the beginning and end of a school year When attitudes 
and interests are considered mainly as factors affecting pupils* 
choices among curricula and vocations, the school usually eval- 
uates them at the beginning of high school and toward the end 
of high school or in college by means of interest blanks. Every 
pupil should fill out these blanks, not merely those who express a 
need for educational or vocational guidance. 

Appraising Emotional and Social Adjustment 

The school must not overlook the importance of appraising ad- 
justment during the school career. Basic knowledge in this field, 
however, is relatively inadequate at present. There are few valid 
instruments for appraising the few dimensions that have been 
even tentatively established With respect to the school’s program 
of evaluation, formal testing of adjustment should not receive at- 
tention until an adequate program has been established in the 
areas of intelligence, achievement, interests, and special abilities. 
However, the emotional and social adjustment of pupils should 
be informally evaluated frequently. It may be desirable at inter- 
vals for pupils to fill out a problem check list or inventory or un- 
dergo sociometric procedures and other techniques 

Appraising Other Aspects of Pupils 

This chapter so far has covered briefly, and in no respect com- 
pletely, various aspects of the testing program with regard to 



lOO 


THE SCHOOL TESTING PROGRAM 


intelligence, achievement, special abilities, interests, and adjust- 
ment Many other sources of information are necessary for a com- 
plete evaluation program. These include methods for appraising 
an individual’s environment and background and his physical 
condition Physical condition may be appraised by methods com- 
monly known to teachers or those taught m other courses m the 
teacher education program, hence physical aspects of pupils are 
mentioned only slightly in this text. 

Biographical histories and information about a pupil’s environ- 
ment and background may be compiled m various ways— socio- 
economic score cards, for example, and the many types of records 
for reporting family background, parental occupation, size of 
family, income, home ownership, and other relevant items When 
a pupil changes teachers, the next teacher should receive the re- 
sults of these evaluations m the form of a cumulative record. 

Evaluations of the physical aspects of pupils also vary in fre- 
quency and extensiveness The teacher should observe his pupils 
every day and seek to discover any who are ill and in need of 
medical care. In the lower grades this may be a formal, organized 
classroom inspection of cleanliness, clothing, and general health. 
In the upper grades, a more casual and informal approach is 
probably adequate 

In no case should pupils complete their school careers without 
being thoroughly examined by a physician. However cursory this 
examination may be under the most limited circumstances, it is 
probably better than none at all. The frequency of periodic health 
examinations by physicians recommended by the American 
Medical Association is as follows 

From 2 to 5 years of age, semiannually 

From 5 to 15 years of age, every two to three years 

From 15 to 35 years of age, every two years 

These frequencies are minimal, of course; physical examinations 
should be more frequent whenever a teacher or nurse notices ab- 
normal changes m the appearance or behavior of a pupil. 

MINIMUM AND OPTIMUM 
SCHOOL TESTING PROGRAMS 

Every school, regardless of size, should have at least a minimum 
testing program for all pupils every year. No specific program, 
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however, can fit every situation In every case, the purposes of the 
program should be the dominating factor in determining its na- 
ture and extent. In general, the minimum program m the ele- 
mentary or junior high school should probably include one 
measure of intelligence at some time and a regular schedule of 
achievement testing every year. To obtain full benefit from this 
program the school should also provide for the recording of test 
data on a cumulative basis, the records to be made available to 
all the school’s professional staff 

Sample Minimum Programs 

The following programs are merely illustrative of various types 
in existence today A school should consider adopting a program 
like one of these only if it fits the school’s established purposes In 
particular, the specific tests or batteries named are merely illus- 
trative 


Grades Kg to 3* 
Tests. 

Grades 4 and 5* 


Tests. 

Grades 6 to 8: 


Tests: 
Grades 9 to 12* 


Program A 

To assist m appraising abilities, aptitudes, and 
readiness for a reading program 
(1) Metropolitan Readiness Test or SRA Primary 
Mental Abilities Tests and (2) Alice and Jerry 
Readiness Tests (Row, Peterson). 

To assist in appraising the academic achieve- 
ments and needs of pupils at the beginning of the 
intermediate grades 

One of the following test batteries to be ad- 
ministered as early as possible m the school year: 
(1) SRA Achievement Series, (2) Stanford Achieve- 
ment Tests, (3) California Achievement Tests, (4) 
Metropolitan Achievement Test. 

To assist in diagnosing the needs of pupils be- 
ginning junior high school and to follow up with 
an evaluation of their development At this time 
it is important to note particularly the ability to 
read with understanding, to use numbers, and to 
work effectively. 

The advanced form of the same tests used in 
Grades 4 to 5 

To assemble materials for use in placement and 
guidance; m adapting instruction to individual 
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needs of pupils, and in providing a comprehen- 
sive, dependable survey of students’ understand- 
ing of what is learned rather than mere knowl- 
edge of facts 

One of the following batteries of tests should 
be administered early in the school year 
Tests: (1) Iowa Tests of Educational Development 

(ITED), (2) Sequential Tests of Educational Prog- 
ress (STEP), (3) California Achievement Tests, 
(4) Essential High School Content Battery, (5) 
Metropolitan Achievement Tests (limited to 
Grades 9-10), (6) Stanford Achievement Tests 
(limited to Grades 9-10) 

In addition, a measure of interests may be ad- 
ministered at any time during these years, and it 
may be desirable to administer it more than once. 
Kuder Preference Record. Personal and Voca- 
tional. 


Grades Kg to 1. 
Grade 3 
Grade 6 
Grade 9 
Grade 12 


Grade 1: 
Grade 4. 
Grade 5* 
Grade 7. 

Grade 9. 
Grade 1 1 . 


Program B 

California Test of Mental Maturity 
Stanford Achievement Tests 
Stanford Achievement Tests 
Iowa Tests of Educational Development 
Iowa Tests of Educational Development 

Program C 

SRA Primary Mental Abilities Tests 
Stanford Achievement Tests 
Stanford Achievement Tests 
Stanford Achievements Tests and 
California Test of Mental Maturity 
Iowa Tests of Educational Development 
Iowa Tests of Educational Development 


The Optimum School Testing Program 

An optimum program, as opposed to the three minimal pro- 
grams just illustrated, is one which uses tests whenever they are 
needed to obtain information concerning pupils. In an optimum 
program, annual achievement testing in all grades is standard 
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practice; and measures of readiness, intelligence, aptitudes, inter- 
ests, and adjustment are used nearly as frequently as achievement 
tests The optimum program also includes the administration of 
special types of tests-analytical tests of reading, study skills, or 
critical thinking, and specialized tests designed to determine the 
status of students with exceptional abilities or handicaps. The 
optimum program is simply the minimum program supplemented 
by tests at other times and at other grade levels for more ex- 
tensive purposes. 

TRAINING PERSONNEL FOR AN 
EFFECTIVE PROGRAM 

If the evaluation program is to be effective, the school staff 
must understand its purposes and the techniques for carrying it 
out There are many measurement problems and areas of evalua- 
tion m which the typical school staff does not consider itself com- 
petent. The more frequently indicated are (1) formulation of the 
minimum school program, (2) evaluation and diagnosis in read- 
ing, (3) follow-up and use of test results, (4) analysis of school fail- 
ures, (5) development and use of cumulative records, and (6) con- 
struction of local tests. 

In planning for training the staff, one should be aware of some 
of the many misconceptions about measurement which have their 
roots in ordinary misinformation. Dyer lists eleven such miscon- 
ceptions: 

1. That an objective test is objective m the sense of being wholly 
independent of human judgment, 

2. That educational measurement is synonymous with objective 
tests, 

3 That a norm is something you try to be better than, 

4 That grade scores really mean something, 

5. That aptitude tests measure something that is not achievement, 

6. That achievement tests measure something that is not aptitude, 

7 That achievement tests by definition measure only factual in- 
formation, 

8. That a test score profile provides readily usable information about 
a pupil’s relative performance in several fields, 

9. That statistics are for the birds, 

10 That objective test scores can tell you nothing worth knowing, 
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11. That objective test scores can tell you everything you need to 
know. 7 

Cook reported on what teachers should know about measure- 
ment. The following ten items from his report have been selected 
as being especially pertinent to this discussion* 

1 Be able to analyze a standard test in the subject and at the grade 
level he teaches with reference to skills, subject matter and mental 
processes tested, ease of administration and scoring, and the nature 
and adequacy of norms and scores provided 

2 Know the proper procedures and ethics of test administering, re- 
porting of results, and using teacher-made and standardized tests 

3 Know how to compute percentile ranks, grade placement scores, 
and various standard scores and interpret them with reference to 
equal units on the base line of a normal frequency curve, and 
how to convert raw scores to various standard scores by either 
the linear or area method Simple methods of statistics are in- 
volved in these processes 

4. Know how to compute and interpret coefficients of reliability and 
validity with an understanding of the factors inherent in the test, 
the factors inherent m students, and of the factors inherent in the 
situation which influences each 

5 Know how to interpret a test score with reference to the standard 
error of measurement 

6. Know how to construct individual and class educational profiles 
to show development over a period of years, and to evaluate the 
adequacy of test batteries, testing programs, norms, scores, and 
reporting 

7 Know how to prepare for and conduct an interview with a parent, 
analyzing the achievement and behavior characteristics of a pupil 

8 Know the relative value of so-called intelligence tests, different 
types of school marks, achievement tests, and prognostic tests m 
predicting pupil achievement in a given field 

9 Understand that the proper use of measurement makes possible 
the child development approach to education as opposed to the 
subject-mat ter- to-be-covered approach, and the ways of relating 
this to the school marking system 

10 Understand that the purpose of measurement is to adjust m- 

7 Henry S Dyer, What point of view should teachers have concerning the role 
of measurement m education? 15th Yearb Natl Council on Measurements Used m 
Educ , 1958, p 13 
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struction and teaching to the learning abilities of students, that 
the use of test scores for grouping, grading, and passing is always 
secondary to the adjustment of instruction to the needs of the 
pupil 8 

Staff personnel may be trained by in-service training meetings 
with the assistance of outside consultants. Many state departments 
of education and state universities offer consulting services at a 
moderate cost. Private institutions and agencies are being estab- 
lished in many parts of the country The m-service training may 
include short courses, workshops on dismissed school time, or 
regularly scheduled staff and faculty meetings. 

An effective in-service training meeting should avoid the short 
lectures that teachers are required to attend outside of their regu- 
lar working time, and especially lectures filled with platitudes or 
mysticism about measurement Consultants should be directed 
to assist with the problems teachers have indicated as most press- 
ing and to be quite specific in their instruction Hastings sug- 
gests the following method in such meetings. 

Arrange to work with fairly small groups of teachers— four to ten— 
who know some pupils m common Start with discussions of inference, 
prediction, and decision making Introduce testing only after the gen- 
eral everyday process is fairly clear Have the group suggest material 
for a “case staffing ,, procedure— that is, write down test results and 
other samples of behavior which various members of the group can 
recall concerning one student Get them to come forth with their 
inferences and predictions As soon as a mass of such data is before 
the group, direct attention to those samples of behavior which sup- 
port the same inferences and those inferences which tend to support 
the same predictions At the same time direct attention to the dis- 
crepancies among the data with the question of what kinds of samples 
of behavior are needed to obtain convergence instead of divergence of 
the predictions Finally, encourage individuals to attend to the process 
in the regular classroom activity and encourage the group to carry on 
the “case staffing” procedure m your absence 9 

The school administrator may also secure considerable assistance 

8 Walter W Cook, What teachers should know about measurement, 15th Yearb 

Natl Council on Measurements Used m Educ , 1958, pp 16-19 # 

9 T Thomas Hastings, How can m-service training m measurement techniques 
be provided most effectively? 15th Yearb . Natl Council on Measurements Used in 
Educ , 1958, pp 28-32 
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in planning for in-service meetings from Chapters 1, 5, 9, and 
10 of In-Service Education 10 published by the N.S S.E. 

LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1. Distinguish between achievement of instructional objectives and 
such aspects of pupils as high mental ability, cultured family back- 
ground, and preference for artistic rather than scientific activities. 

2 On what type of objective has most evaluational emphasis been 
placed m the past? For what reasons? With what desirable or un- 
desirable results? 

3 Formulate your own definition of intelligence and defend it against 
possible criticism 

4. Discuss the values and dangers of a state-wide testing program. 

5. What are the major types of pupil problems that a counselor is 
likely to encounter m the high-school grades? In the upper ele- 
mentary grades? In the intermediate grades? In the primary grades? 

6. In what areas should instruments and devices be available for both 
group and individual measurement? Identify specific instruments 
in these areas What are the purposes and specific uses of each? 

7. Identify several factors, other than the cost of the tests, that affect 
the cost of a measurement program 
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Selection of Measurement Instruments 


Sources of Information Concerning Tests 
Desirable Characteristics of Tests 
Validity 

Content Validity 
Concurrent Validity 
Predictive Validity 
Construct Validity 
Identifying Types of Validity 
Some Factors Affecting Validity 

Cultural Influences. Response Sets Increased Reliability at 
the Expense of Validity. Difficulty or Lack of Clarity of Di- 
rections to Pupils 

Reliability 

Methods of Estimating Reliability 
Test-Retest Method Equivalent-Forms Method. Split-Halves 
Method. Kuder-Richardson Method 
Factors Affecting Reliability 

Length of Test Range of Talent. Testing Conditions 
How High Should Reliability Be? 

Admimstrability 

Interpret ability 

A T est Evaluation Outline 

When standardized tests are to be purchased, the testing com- 
mittee of a school may evaluate many possible choices before de- 
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ciding on the specific tests. Test selection should not be limited 
only to those that various committee members already know 
about, but other tests which may provide even more compre- 
hensive and valid information should be considered. 

SOURCES OF INFORMATION 
CONCERNING TESTS 

This book mentions only a small number of published tests. 
It describes only the general nature and content of any particular 
area of educational and psychological measurement. The reasons 
for limiting the discussion in this fashion are twofold. (1) Lack of 
space precludes any attempt to provide detailed information, eval- 
uations, and recommendations concerning the large numbers of 
tests available in each of the fields discussed. (2) Other publica- 
tions satisfy, far more thoroughly than is possible here, the need 
for an exhaustive listing and evaluation of available tests. We 
refer here specifically to Buros’ Mental Measurements Yearbooks - 1 
Not only are they specifically designed for the functions which this 
book does not discuss, but they also have the advantage of being 
recurrent. Several have already been published. 

A further source of information concerning the ongoing de- 
velopment of evaluation devices is the Review of Educational Re- 
search 2 The issues entitled “Psychological Tests and Their 
Uses,” “Educational Tests and Their Uses,” “Methods of Re- 
search and Appraisal in Education,” and “Counseling and Guid- 
ance” are especially rich in references to new tests and to re- 
search findings with old tests. These reviews appear every three 
years and critically evaluate the literature of the preceding three 
years in a given field. 

Various journals, such as Educational and Psychological Meas- 
urement, Journal of Educational Psychology, Journal of Applied 
Psychology, Journal of Educational Research , and Journal of Ex- 
perimental Education carry reports of research with tests of the 
kind considered in this book Psychological Abstracts has abstracts 
of the world’s psychological literature including notices of new 
tests and abstracts of articles reporting research on specific tests. 

lO K Buros (ed), Mental Measurements Yearbooks , Highland Park, New Jer- 
sey. Gryphon, 1938, 1940, 1949, 1953, 1959 

2 Published by the American Educational Research Association 
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The Journal of Consulting Psychology contains brief reviews of 
new tests, especially those of interest to counselors and psycho- 
therapists. 

The Encyclopedia of Educational Research 3 provides informa- 
tion useful m judging and selecting tests. It is valuable for the 
professional library of any school. 

The catalogues of test publishers are a further source of infor- 
mation as to available tests. Schools can readily keep up-to-date 
collections of such catalogues These catalogues tell how to obtain 
specimen sets of tests (consisting generally of test booklet, manual, 
answer sheet, scoring key, norms, etc ). Obviously, test publishers’ 
catalogues and manuals present their tests as favorably as possible. 
But the intelligent user can make wise decisions by inspecting the 
specimen set, applying the concepts and principles set forth m this 
chapter and elsewhere in this volume, and consulting the critical 
and research literature on the test Appendix A lists the names and 
addresses of the major test publishers from whom catalogues can 
be obtained. 

Every classroom teacher and school administrator should have 
access to these sources when selecting evaluation devices. When 
this is impossible, they should write to the educational research 
bureaus of universities for specific information concerning tests 
available m a particular field. These bureaus answer inquiries 
most helpfully when the inquiries specify the purposes, time 
limits, financial resources, and other factors that affect the pro- 
posed testing program. 

DESIRABLE CHARACTERISTICS OF TESTS 

Certain considerations in selecting a standardized test apply to 
all evaluation devices, including teacher-made tests. Consequently, 
the present discussion lays the general foundation for understand- 
ing how all evaluation devices should be judged. 

In general, we should use standardized tests when the instruc- 
tional objectives whose achievement is to be evaluated are ob- 
jectives for which such tests have been designed. The objectives 
are usually common to a great many classrooms, teachers, and 
school systems. The objectives of instruction in reading, arithme- 

a C. W Harris (ed), The Encyclopedia of Educational Research , New York. Mac- 
millan, 3rd ed , 1960 
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tic, writing, and other tool subjects vary little from one classroom 
to another and from one school system to another. Thus, stand- 
ardized tests designed for wide use can usually be selected to fit a 
particular situation. In other subjects such as American history 
and general science, there is still enough in common between the 
objectives of different teachers and school systems that useful 
standardized achievement tests can be made. Granted the com- 
munality of instructional objectives in various classrooms, the 
problem becomes one of selecting the proper standardized test. 
The basic characteristics to look for in making a selection are (1) 
validity, (2) reliability, (3) admmistrability, and (4) interpreta- 
bility. 

VALIDITY 

The validity of an evaluation device is the degree to which it 
measures what it is intended to measure. Tests are used for several 
types of judgment, and each type of judgment requires a some- 
what different type of validating evidence. Although many text- 
books discuss validity in different ways, we present here the defi- 
nitions of four types of validity that have been accepted by the 
American Psychological Association, the American Educational 
Research Association, and the National Council on Measurements 
Used in Education. 4 These four are called content validity, con- 
current validity, predictive validity, and construct validity. 

Content Validity 

Content validity is evaluated by showing how well the content 
of the test samples the class of situations or subject matter about 
which conclusions are to be drawn. It is especially important in 
the case of achievement and proficiency measures. It is also known 
as “face validity” and “logical validity” and is described by the 
relevance of a test to different types of criteria, such as analyses of 
courses of study and jobs, statements of instructional objectives, 
analyses of textbooks, analyses of teachers’ final-examination ques- 
tions, pooled judgments of competent persons, concepts of social 

* Technical Recommendations for Psychological Tests and Diagnostic Tech- 
niques, Suppl to Psychol Bull , 1954, 51, No 2, Pt 2; Committee on Test Stand- 
ards, AERA, and Committee on Test Standards, NCMUE, Technical Recommenda- 
tions for Achievement Tests, Washington Nat Educ Assn , 1955. 
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utility, and logical or psychological analyses of mental processes, 
motor performances, or other behaviors. 

Concurrent Validity 

Concurrent validity is evaluated by showing how well test 
scores correspond to already accepted measures of performance 
or status made at the same time. For example, we may give a 
social studies class a test on knowledge of basic concepts in social 
studies and at the same time obtain from its teacher a report on 
these abilities as far as pupils in the class are concerned. If the 
relationship between the test scores and the teacher's report of 
abilities is high, the test will have high concurrent validity. 

Predictive Validity 

Predictive validity is evaluated by showing how well predic- 
tions made from the test are confirmed by evidence gathered at 
some subsequent time. It is quite similar to concurrent validity, 
except that the evidence on the criterion measures used is col- 
lected later This type is especially important, for example, when 
the tester wants to estimate how well a student may be able to 
do m college courses on the basis of how well he has done on 
tests he took in secondary school. It is also applicable in long- 
range prediction of such factors as vocational success or reaction 
to therapy. Because of the time lag between giving the test and 
obtaining the criterion measures, as in predicting success in 
college from tests in high school, predictive validity is not as 
useful with achievement tests as are content and concurrent 
validity. 

Construct Validity 

Construct validity is evaluated by investigating what psycho- 
logical qualities a test measures, or in other words, by demonstrat- 
ing that certain explanatory constructs account for performance 
on the test. It is ordinarily used when the tester has no definitive 
criterion measure of what he is concerned with and hence must 
use indirect measures. By its very nature, construct validity is in- 
ferential rather than conclusive, it is used primarily when the 
other three types of validity are insufficient to indicate the de- 
gree to which the test measures what it is intended to measure. 
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However, the other three types may be considered specialized as- 
pects of construct validity when other criteria are available. 
Construct validity may be illustrated by the relationship of the 
items m a test to a description of the universe of items from 
which the selection was made. This type of validity is usually in- 
volved in such tests as those of study habits, appreciations, under- 
standings, and interpretation of data. 

For instructional uses of tests— diagnosis of achievement, plan- 
ning of remedial work, within-subject determination of instruc- 
tional materials— content validity is most important. For various 
administrative uses— pupil classification, prediction of success, 
comparison of curricula— concurrent, predictive, and construct 
validity are important. 

Obviously, validity must eventually be thought of as relevance 
to the interacting needs of individuals and society. Fig. 13 illus- 
trates the chain of criteria from test item to “welfare of human- 
ity” that may be implicitly involved in validating a single test 



Fig 13 Diagram Illustrating Implicit Validation of a Test Item Against 
a Series of Criteria Increasingly Remote from the Test Item. 
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item. Each criterion may be validated against a “more ultimate” 
criterion. 

On this ground, many school evaluation programs can im- 
mediately be declared at least partly irrelevant because of their 
lack of comprehensiveness, since they relate to only a few rela- 
tively minor educational objectives. It is of course the aim of the 
present book to increase the comprehensiveness of evaluation by 
outlining techniques for the evaluation not only of information 
and verbal and numerical skills, but of ways of thinking, atti- 
tudes, and the like. Evaluation will become more relevant as it 
becomes more comprehensive in terms of these aspects of pupils. 

Identifying Types of Validity 

How can the test user discover what type and degree of validity 
a standardized test possesses? This information should be found 
in the test manual. Test manuals should contain information 
concerning the method of choosing test items, the characteristics 
and composition of the sample of students upon whom the test 
was standardized, the criteria used in validating the test, and the 
degree of validity of the test against these criteria. The absence of 
such information should incline the test user to consider the test 
of doubtful value Of the thousands of standardized tests pub- 
lished, only a few have manuals that give sufficient information 
to make possible an accurate judgment of validity. To supple- 
ment the information in these manuals, or as a substitute if there 
is no manual, the user may consult various educational and 
psychological journals which report experimental studies and 
reviews of tests (see pages 109-110). 

Extremely valuable for this purpose are the Mental Measure- 
ments Yearbooks previously mentioned These volumes present 
critical evaluations of standardized achievement tests in most of 
the subject-matter fields, and also tests of other aspects of pupils. 
The reviews cover not only newly published tests but older, 
widely used ones. Competent individuals representing a variety 
of points of view among curriculum specialists and test technicians 
review each test. If those responsible for the selection of tests will 
read these Yearbooks before making their decision, they will se- 
cure much data on which to base an intelligent judgment. 

Time may not permit teachers to obtain specimen copies of 
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tests from the test publishers or to look over the available tests in 
a given field. However, they may make such an appraisal after 
they have given the test and it may considerably modify the in- 
terpretation of the results obtained with it. If on inspection a test 
has important shortcomings with respect to validity, reliability, 
etc., or neglects or overemphasizes certain instructional objectives, 
the interpretation of scores should be modified accordingly. There 
is no substitute for familiarity with whatever evaluation devices 
are used And, of course, one of the best ways to acquire this fa- 
miliarity is to take the test before giving it. 

Some Factors Affecting Test Validity 

Test users should recognize factors that tend to make tests in- 
valid for their purposes Among them are (1) cultural influences, 
particularly in so-called intelligence and aptitude tests, (2) re- 
sponse sets, (3) increased reliability at the expense of validity, and 
(4) difficulty or lack of clarity in directions to pupils. 

Cultural Influences. Research has shown the effect of culture 
—socioeconomic status, social class structure, differential sex roles, 
etc —on general mental ability as measured by tests. Among Hopi 
Indians, 5 for example, the average boys’ IQ on the Goodenough 
Draw-a-Man test was 123; the average girls’, 102 Navaho boys and 
girls, on the other hand, did not differ significantly— 107 and 110 
respectively. Cultural anthropologists explain these differences m 
terms of the opportunities for learning to draw as determined by 
the different ways of bringing up boys and girls m the different 
tribes. Navaho boys and girls have similar experiences and oppor- 
tunities to learn art. But Hopi Indian girls are restricted to rou- 
tine household tasks, whereas the boys are stimulated to observe 
and work with their world 

Such cultural effects have often been underestimated or not 
recognized at all. In a brief vocabulary test a national sample of 
high-school students, divided on the basis of religious preference, 
showed widely different degrees of understanding. Of the Catholic 
students, 32 percent defined the word “absolve” correctly, as con- 
trasted with 14 percent of Protestant and 18 percent of Jewish 

5 R j Havighurst, M K. Gunther, and I E Pratt, Environment and the Draw- 
a-man Test the performance of Indian children, J Abnorm Soc Psychol , 1946, 
41 50-63 
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students. Of the Jewish students, on the other hand, 56 percent 
knew the meaning of “incite,” as against 41 percent of the Prot- 
estant and 44 percent of the Catholics. 6 “Subcultures” in our total 
culture thus complicate the problems of validity enormously. 
There is much evidence, as Anastasi 7 points out, that “cultural 
differentials” are present not only m the more complex forms of 
behavior, but even m motor and discriminative or perceptual re- 
sponses 

Response Sets. Response sets are test-taking habits which affect 
persons’ scores, usually in ways irrelevant to the purpose of the 
test. Cronbach has summarized the phenomenon as follows: 

. . Response sets have been identified in tests of ability, person- 
ality, attitude and interest, and m rating scales Among the most 
widely found sets are acquiescence (tendency to say “True,” “Yes,” 
“Agree,” etc), evasiveness (tendency to say “?,” “Indifferent,” “Un- 
certain,” etc), and similar biases m favor of a particular response 
when certain fixed alternatives are offered. Other sets include the 
tendency to work for speed rather than accuracy, the tendency to 
guess when uncertain, the tendency to check many items in a checklist, 
etc. Response sets become most influential as items become difficult 
or ambiguous Individual differences m response sets are consistent 
throughout a given test . Response sets dilute a test with factors 
not intended to form part of the test content and so reduce its logical 
validity These sets may also reduce the test’s empirical validity 
Response sets tend to reduce the range of individual differences in 
score 8 

Increased Reliability at the Expense of Validity. Suppose a 
teacher of mathematics finds that a test he constructed to measure 
ability to solve verbal problems is not adequately reliable He 
knows (as is explained below) that increasing the number of test 
items generally increases the reliability of the test He must also 
administer the test during a class period. Hence he decides to add 
a considerable number of items calling for the less complex skills 
required in solving verbal problems-^such skills as removing 

6H H Remmers and A J Drucker, High school youth re-ponder some na- 
tional problems and issues, Purdue Opinion Panel , 1950, 9, No 3 

7 Anne Anastasi, Some implications of cultural factors in test construction, Proc 
1949 Invitational Conf on Testing Problems , 1950 

8L J Cronbach, Further evidence on response sets and test design, Educ Psy- 
chol Meas , 1950, 10 3-4 
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parentheses in algebra, factoring, and the like It is quite possible 
that a student who has learned many of these skills in a rote 
memory fashion will receive a higher score than a student who 
has greater ability to solve verbal problems but has “memorized” 
fewer of the less complex skills. The test now has a higher re- 
liability coefficient, but its validity may actually have been 
reduced 

Difficulty or Lack of Clarity of Directions to Pupils. Poor di- 
rections may for some pupils render the test a measure of some- 
thing different than the test author intended. For example, if the 
directions for a sixth-grade geography test include vocabularly of 
tenth-grade difficulty, the test becomes to a great extent one of 
ability to understand directions rather than one of ability in 
geography 

RELIABILITY 

Reliability is the consistency with which a test yields the same 
results in measuring whatever it does measure. What a test meas- 
ures may not be what it is being used to measure; i.e , a test may 
be invalid But if it yields consistent results, it is reliable If height 
is used as a measure of intelligence it will be reliable— because 
height measured with a yardstick is very consistent— but will not 
be valid for that purpose. Although less reliable— because less 
consistent from teacher to teacher— ratings of intelligence by 
teachers will be far more valid for this purpose A somewhat un- 
reliable measuring instrument used for an appropriate purpose 
may be more valid than a reliable instrument used for a purpose 
for which it is invalid 

Reliability pertains to a class of test characteristics Members 
of this class are stability, equivalence, and internal consistency. 
Different techniques are used to estimate each of these kinds of 
reliability These techniques, and the different meanings of the 
three kinds of coefficients obtained with them, are now described 

Methods of Estimating Reliability 

The methods of estimating reliability all involve some way of 
obtaining at least two measures with the same instrument or with 
different forms of the same instrument and determining the 
agreement between them. For example, if a foot rule is used to 



Il8 THE SCHOOL TESTING PROGRAM 

measure the length of a table ten times, the disagreement among 
the ten measurements will indicate the unreliability of the foot 
rule and its use If the ten measurements of length agree perfectly 
with one another, the foot rule is perfectly reliable. If the length 
is first 50.1 inches, then 49 9 inches, then 510 inches, then 50.2 
inches, then 50 0 inches, and so forth, the unreliability can be 
stated as the amount of variability among the different measures 
of length Similarly with evaluation devices in education— the 
closer the agreement between different applications of the device, 
the greater its reliability. 

Test-Retest Method. The test-retest method of estimating re- 
liability requires that the same evaluation device be used twice 
with the same group of pupils The agreement between the scores 
from the two applications of the same test is determined by means 
of a correlation coefficient which, for this method, is sometimes 
called the coefficient of stability . 

This method, however, has certain disadvantages. Repeating 
the test at too short an interval introduces the memory factor 
and tends to make the self-correlations of the test too high, un- 
less, of course, the memory factor is what one wants to measure. 
On the other hand, repeating the test after a longer time interval 
permits such factors as growth, intervening learning, and unlearn- 
ing to come into play so as to make the self-correlation lower 
than it should be. 

Equivalent-Forms Methods. The equivalent-forms method of 
estimating reliability makes it possible to avoid the disadvantages 
of too short or too long a time interval between successive ad- 
ministrations of the evaluating device. Two equivalent forms of 
the test must be constructed so they are as similar as possible 
(but not identical) in the kind of content, mental processes re- 
quired, number of items, difficulty, and all other respects The 
pupils take one form of the test and then, as soon as possible, the 
other form. The agreement between the two is again determined 
by means of a correlation coefficient which for this method is 
sometimes called a coefficient of equivalence . If the agreement is 
high, we can say that each form does an accurate job of measure- 
ment. 

The reader may question how two forms can be equivalent 
while differing in specific content or test items. The notion of 
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equivalence may become clearer when it is compared with the 
process of sampling from any large population. When a medical 
technician examines a droplet of blood for the number of red 
corpuscles it contains, he may determine the reliability of his 
count by examining another droplet from the same person. The 
two droplets are equivalent and yet distinct, in that no corpuscle 
of one is contained in the other. Similarly, we may consider a 
test to be a sampling of test items from a large “population” of 
possible test items. Each sample of test items, or “form” of the 
test, can be equivalent to the other, although not a single test 
item is common to both forms. If we give the two forms or 
samples to a group of pupils, the scores on the two will correlate 
or agree m proportion to the equivalence of the two samples of 
test items. 

Split-Halves Method. The split-halves method of estimating 
reliability also yields what is sometimes referred to as a co- 
efficient of equivalence. This method divides the items of a 
single test into halves, usually by pooling the odd-numbered 
items for one score and the even-numbered items for another 
score. This usually makes the two scores obtained from a single 
testing reasonably equivalent in such respects as practice, fa- 
tigue, distractions, boredom, mental set, item difficulty, and con- 
tent. After the test has been given to a group of pupils, two 
scores are obtained for each pupil, one on the odd-numbered 
and the other on the even-numbered items The agreement be- 
tween these two scores on the same test, as determined by a corre- 
lation coefficient, reflects the reliability of half the test. 

Since this reliability holds only for half of the whole test, the 
reliability of the whole test must still be obtained This is so 
because the reliability of tests increases with the number of 
functioning items they contain; hence the reliability of a half 
test is lower than that of the whole test. But a technique is 
available for estimating the reliability of a whole test from that 
of its halves This technique, the Spearman-Brown prophecy 
formula, requires merely the substitution of the calculated re- 
liability of the half test in the following equation in order to 
estimate the reliability of the whole test: 

nr 

1 -f (n — I)r 


Reliability of lengthened test = 
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where n = number o£ times test is lengthened 
r — original reliability coefficient 

When the r is between scores on two half tests, this formula be- 
comes: 

2(reliabihty of half test) 

Reliability of whole test = 

1 (reliability of half test) 

The applicability of the Spearman-Brown formula depends on 
how well the test meets certain assumptions The two halves of 
the test must be as equivalent as possible in average score, varia- 
bility of scores, and type of items. The formula has been found 
experimentally to give results in close agreement with the actual 
reliabilities of whole tests; that is, predicted and obtained whole- 
test reliabilities have been found to be approximately the same. 

Two other split-test methods of estimating reliability involve 
no assumptions that are contradictory to the data Moreover, 
these methods do not require computing the correlation co- 
efficient or correcting by the Spearman-Brown formula As shown 
in the following formula, the first method 9 requires only the 
standard deviations of each half test and of the total test: 



where s 0 = standard deviation of odd half 
s 6 = standard deviation of even half 
s t = standard deviation of total test 

The second formula 10 yields the same results and requires only 
the standard deviation of the differences, s d , between half-test 
scores and the standard deviation of the total test 



Kuder-Richardson Method. Methods of estimating the in- 
ternal consistency, or homogeneity, of a test have been presented 

9 L Guttman, A basis for analyzing test-retest reliability, Psychometnka , 1945, 

10 255-282 

10 P J Rulon, A simplified procedure for determining the reliability of a test 
by split-halves, Harvard Educ Rev , 19S9, 9 99-103 
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by Kuder and Richardson 11 These methods do not require split- 
ting the test into halves and rescoring and calculating a correla- 
tion coefficient. The only data required for this simpler method 
are the number of items in the test, the standard deviation of the 
test, and the arithmetic mean of the total scores on the test. As- 
» summg that all the items m the test measure essentially a single 
I ability, that the correlations between items are all equal, and that 
I all items are of the same difficulty, Kuder and Richardson ar- 
^ rived at the following formula: 

n s t 2 — ripq 
r — . 

n— 1 s 2 

where n = number of items in the test 

s t = standard deviation of the total test scores 

— arithmetic mean of test scores M t 

^ — n ~ n 

q = l—p 

1 This formula underestimates the internal consistency of a test if 
I there is variation in difficulty among the items. In any case, it 
f yields a figure that is usually lower than that obtained by the 
split-halves method If the test items do not vary greatly in 
difficulty and if we are interested in how homogeneous the test 
is, the quick estimate made possible by this formula will prob- 
ably be good enough for all practical purposes. 

Another Kuder-Richardson formula for estimating internal 
consistency has been shown to yield a coefficient equal to the 
mean of all the possible split-half coefficients of the test. This 
formula, called Kuder-Richardson’s “20/’ is: 

r _ n _ s , 2 — tpq 
n — 1 s f 2 

where n = number of items in the test 

s t = standard deviation of the total test scores 
p = proportion of persons passing each item 

q = l—p 

u G F Kuder and M W Richardson, The theory of the estimation of test re- 
liability, Psychometnka , 1937, 2 151-160 
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The formula requires counting the number of persons passing 
each item, dividing this by the number of persons taking the 
test, subtracting the resulting proportion p from 1 to obtain q, 
getting pq from a table, and adding the pq’s for all items to get 
%pq. Since p is often valuable as part of the item analysis of a 
test m computing the difficulty of each item, the labor required 
in determining p for each item serves more than one purpose. 

This coefficient provides some indication of how internally 
consistent, or homogeneous, a test is for the sample to which it 
is administered. If the test is not intended to be homogeneous, the 
coefficient is irrelevant That is, if an achievement test is designed 
to measure different kinds of achievement, not necessarily homo- 
geneous, a low coefficient obtained with the Kuder-Richardson 
formula does not mean that the test is unreliable For achieve- 
ment tests it is usually better to estimate reliability with one of 
the split-half coefficients given above, than with the Kuder- 
Richardson formula. The latter, however, is relevant for tests 
intended to be homogeneous, such as an unspeeded vocabulary 
test of a single kind of knowledge or an attitude scale designed 
to measure only one attitude dimension. 

Factors Affecting Reliability 

The reliability coefficient may be affected by the length of the 
test, the range of talent among pupils, and the conditions under 
which the test is administered. 

Length of Test. In discussing the Spearman-Brown formula, 
we mentioned that the length of a test may affect the reliability 
coefficient. Other things being equal, the reliability of a test is a 
function of its length Longer tests tend to be more reliable than 
shorter tests. Logically, the more samples we take of a given area 
of knowledge, skill, behavior, and the like, the more reliable will 
be our appraisal of that area. However, the Spearman-Brown 
formula shows that after we have reached a high degree of relia- 
bility additional items do not improve the reliability enough to 
justify the extra time and effort required for building items or 
for testing pupils. For example, using the formula (page 119) 

TIT 

r nn = for a test of 50 items with a reliability co- 

1 _j_ (n — l)r 

efficient of .80, we could double the length of the test to 100 items 
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and get a whole-test reliability coefficient of .888, triple it for a 
coefficient of .923, or quadruple it for a coefficient of .941. From 
50 to 100 items the reliability improved considerably, but from 
150 to 200 items there was very little increase m the reliability 
coefficient. Fig 14 shows how the curve of increase in reliability 
flattens out with continued lengthening of a test. 



Fig 14 Relationship Between Reliability and Length of Test. (Reliability 
of original test of 50 items is 80 ) 

Range of Talent. The range of talent, achievement, or ability 
of the pupils on whom the reliability is based has a direct effect 
on the reliability coefficient The greater the variability in the 
group of pupils, the higher the reliability coefficient. Conse- 
quently, the reliability coefficient of a test given to several grades 
is higher than that of the same test given to a single grade be- 
cause the range of achievement is larger in the first case. Fig. 15 
shows this fact graphically. The reliability coefficient should 
therefore always be determined on a group of pupils whose range 
of achievement is similar to that of the group who are to be dis- 
criminated from one another by the test. The reliability of a 
test designed to reveal differences in achievement in a single 
classroom should be determined on a group of pupils within a 
similarly restricted range of achievement. Reliability determined 
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on pupils in several classrooms or m different geographic areas 
or who differ m certain other factors that affect achievement, will 
give a false picture of the reliability of the test when used in a 
single classroom. In selecting standardized tests for use at a single 
grade level, it is advisable to consider reliability determined on 
a single grade (sometimes referred to as “within-grade” reliabil- 
ity) rather than on several grades. 

Testing Conditions. The conditions of administering and 
scoring the test may raise or lower the reliability of a given test. 
The mental set of pupils for accuracy or speed of work and the 
level of their motivation and emotional stability affect the re- 
liability of their scores. Distractions and accidents, like breaking 
a pencil or finding a defective test blank, lower reliability. 
Cheating by pupils and scoring inaccuracy due to clerical errors 
also affect reliability adversely. 

How High Should Reliability Be? 

Obviously evaluation devices are never perfectly reliable. How 
unreliable a test may be and still be useful depends mainly on 
the fineness of discrimination desired from the test scores In 
general, most standardized tests published for school use (achieve- 
ment, primarily) have reliability coefficients of at least .80 in the 
population for which they are designed For research purposes 
tests may be useful if their reliability coefficients fall as low as 
.50, especially if group performance only is at issue. 
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It is sufficient, perhaps, to say that the teacher should seek a 
standardized test whose reliability is as high as possible. But he 
must interpret this reliability coefficient in light of the groups of 
pupils on which it is based, the variability of this group, and the 
method of estimating reliability Coefficients of stability tell how 
similar the scores may be expected to be over a specified time 
interval. Coefficients of equivalence tell how similar the scores on 
each of two forms of a test are. Coefficients of internal consistency 
tell how much all the items, combined to yield a single score, 
may be considered to measure a single homogeneous characteristic 
of the persons tested. 

The variability of the obtained score in relation to the in- 
dividual's “true score" is one of the most important determiners 
of how high a reliability coefficient should be for various pur- 
poses. If we gave the same test to a pupil many times and could 
assume that he had not learned anything or forgotten anything 
between testings, we would expect him to obtain slightly differ- 
ent scores on the test. We would also expect that his “true score" 
would lie somewhere within the range of the scores he actually 
made. But this kind of testing is impossible; hence we give him 
only one test for our purposes. We expect that his obtained score 
will fall somewhere near his true score We can estimate the 
standard error of his score, and this figure will tell the range 
within which scores on the same test would be expected to fall 
approximately two-thirds of the time if a very large number of 
the tests, equivalent in all respects, were given to the pupil. The 
standard error of a score is computed as follows: 

S E. (Meas) = s t \/l — r tt 

where s t — standard deviation of the scores on the test 
r tt = reliability coefficient of the test 

Note in the example below how the standard error of an ob- 
tained score increases with decreasing reliability coefficients for a 
group having the same standard deviation of scores. Let us as- 
sume that the standard deviation of the scores on a test is 10. Let 
us further assume that the different forms of the test have re- 
liability coefficients of .91, 84, 64, and 36, respectively. Using 
the formula, we have the following standard errors 
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For r = .91, S.E. = 10 VI — .91 = 3 

= .84, = 10 VI —".84 = 4 

= .64, = 10V"i'— -64 = 6 

== .36, = 10Vr-.'S6 = 8 

Thus as the reliability coefficient decreases from .91 to .36, we 
can expect an individual's obtained score to fall, about two-thirds 
of the time, within a range of 3 to 8 score units above and below 
his true score on the test. 

ADMINISTRABILITY 

The administrability of evaluation devices refers to the ease 
and accuracy with which the directions to pupils and evaluator 
can be followed Requirements of good directions are noted in 
Chapter 8. Here we wish to point out the need for concern with 
administrability. An example of a highly valid and reliable test 
that is difficult to administer is the Stanford-Binet Intelligence 
Test. This test can be given to only one individual at a time and 
requires approximately one hour for the individual and about an 
hour and a half for the examiner. The directions for the exam- 
iner are very detailed and complex. Indeed, learning how to give 
and score this test usually requires a full one-semester university 
course. 

In many tests the administration time is divided among several 
subtests with specific time limits In such cases the examiner must 
be provided with an accurate timepiece with a second hand so 
that he will make no serious errors in administration. In speed 
tests especially, slight errors in timing can make the norms and 
interpretations worthless. 

Other tests require little supervision by the examiner. These 
“self-administering" tests require merely passing out test papers, 
giving the starting and stopping signals, and collecting the 
papers. These tests are obviously desirable when tests are to be 
given m widely separated classrooms by examiners who differ 
greatly in testing ability. A further aid is to separate the direc- 
tions to the pupils from the directions to the examiner so that 
the pupils will not be confused or distracted by material they 
do not need. For maximum administrability in schools, the time 
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required for a test should preferably fit into the normal classroom 
period. Tests requiring more time than this may be more reliable 
and valid as a result of their additional length, but only at some 
sacrifice of administrability. Many test publishers have had to 
shorten their tests to meet this need. Obviously, these shortened 
tests must be more highly refined to reduce the sacrifice of valid- 
ity and reliability to a minimum The mechanical features of the 
test, such as the paper on which it is printed, the typography, and 
the spaces for pupils’ responses, are further considerations. 

The price of standardized tests also affects their administrabil- 
ity. Other things being equal, the best test is the cheapest test. 
But cost should always be figured m relation to test validity. 

Administrability may often be increased— at least after the 
primary grades— by using separate answer sheets for pupils’ re- 
sponses. These answer sheets are easier to handle during scoring 
and they make it possible to use the test booklets more than once. 
Analysis of the time required to score a single test, the complex- 
ity of the operation, the provision of schemes for checking the 
scoring and summation of responses, throw light on the test’s ad- 
ministrability. Evaluation devices whose cost of scoring is high 
may be severely limited in usefulness for many schools. 

INTERPRETABILITY 

The interpretability of an evaluation device refers to how 
readily scores may be derived and understood. The first step in 
interpreting a test is obviously applying the scoring key to obtain 
“raw” scores. Some of the considerations in maximizing scorabil- 
ity are discussed in Chapter 6. Obviously scoring is easiest when 
it requires merely the counting of simple marks or numbers. It 
takes more effort when weights and correction formulas must 
be applied For a large-scale testing program the problem of scor- 
ing may assume considerable proportions. Numerous mechanical 
scoring devices have been invented to lessen this labor. 

After the “raw” score has been obtained, it must be given 
meaning. Tables of norms are usually provided for this purpose. 
These norms and the groups on whom they are based must be 
considered in relation to the kinds of interpretation required. 
Some norms enable comparisons of pupils of the same and differ- 
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ent ages, or grades, or other types of groupings Norms may be 
provided for each part of a test so that separate scores may be 
interpreted Here again we are concerned only with the need for 
considering interpretability m selecting evaluation devices A 
fuller discussion of the interpretation of evaluation devices is 
presented m Chapter 6 Various kinds of norms were discussed m 
Chapter 3. 

A TEST EVALUATION OUTLINE 

Table 9 presents an outline for use in describing and evalu- 
ating any standardized test The major headings follow those in 
this chapter. The reader will understand the ideas m this chapter 
better if he follows this outline with one or two tests For some 
tests the information under various headings may be lacking or 
scanty; this outline will at least make the test user aware of what 
he does not know about a particular test 

Table 9 An Outline for Describing and Evaluating Tests 
A Identifying Data 

L Title* 2 Authors 

3 General purpose: 4 Group to which applicable* 

5 Year of publication 6 Cost, booklet 

answer sheet 

7 Time required. 

9. Publisher’s name and address 8 Forms available: 

B Validity 

10 Content * Names of scores as given by authors, mental or be- 
havioral function represented by each score as seen by present 
analyst of the test (response sets, speed), basis for selecting items, 
basis for scoring items (correction formulas, empirical weighting, 
etc) 

11. Empirical (concurrent, predictive, construct) Criteria, size and 
nature of samples, correlation coefficients obtained, correlations 
with other tests, specifying subjects used, etc. 
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Table 9 ( Continued ) 

C. Reliability 

12 Method of estimating (stability, equivalence, internal consistency), 
size and nature of sample, types and values of coefficients obtained 

D. A dmimstr ability 

13. Rapport, special problems or methods m establishing 

14 Directions to test taker Adequacy, clarity, etc 

15 Special problems Timing, effect of practice or previous ex- 
perience with test, mental sets to be sought, etc. 

E Interpretab ihty 

16. Provisions for scoring. Hand scoring keys, machine scorability, 
self-scorability, scoring costs, etc 

17 Norms. Type of derived score, size and nature of sample on which 
based 

18. Special interpretations Cutting scores, meaning of various pat- 
terns of scores, need for local norms, etc 

F Summary Evaluation 

19 Comments of reviewers m Buros’ Yearbooks , Review of Educa- 
tional Research , research journals, etc 

20 Advantages and disadvantages in the local situation: 

LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1 How can a teacher determine the content and construct validity 
of his own tests? 

2 Why are test manuals issued by the publishers often not an ade- 
quate source of information concerning tests? 

3 According to the first Kuder-Richardson method, given on page 
121, what is the reliability of a test of 100 items on which the 
mean score is 50 and the standard deviation is 10? What is the 
reliability of a total test when the correlation between its halves 
is .60? Interpret these two coefficients 
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4. Examine a copy of the California Achievement Test and a copy 
of the California Test of Mental Maturity for the same grade 
level In what respects are they alike and different? Are the dif- 
ferences between them sufficiently important to teachers to justify 
administering both tests to all pupils? 

5. Select several group intelligence tests intended for the same grade 
levels, for detailed comparisons with one another What are their 
comparative merits? 

6 Compare readiness tests with intelligence tests for primary-school 
pupils What are the similarities and differences between them? 

7 Using the test evaluation form on page 128, and using only the 
information available from several catalogues of test publishers, 
evaluate five tests for your specific area of instruction How much 
information does each catalogue give you concerning the criteria 
discussed in the text? 

8 Repeat Exercise 7, using information available from specimen 
sets of the five tests. Examine the test manuals for information 
concerning the criteria discussed in the text. In what respects are 
the manuals adequate and inadequate? 

9. Read the reviews m the Mental Measurements Yearbook for the 
tests selected for Exercises 7 and 8 On the basis of these three 
exercises write a thorough summary review of one of the tests. 

10. Examine a so-called “diagnostic” test in your area of interest. 
How does it differ from a general achievement test? What makes 
the test diagnostic? Are there sufficient items in each subsection 
to provide reliable interpretation for diagnostic purposes? 
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Using Test Results 

Profiles 

Precautions m Test Interpretation 

The administration of a testing program has several distinct 
phases (1) the establishment of rapport between teachers and 
pupils and the motivation of pupils, (2) obtaining testing materials 
and the preparation of examiners, (3) administration of tests to 
pupils, (4) the scoring of tests; (5) and use of the test results. The 
sections of this chapter take up these phases in turn. 

RAPPORT 

Rapport is an unconstrained relationship between pupil and 
teacher such that they are comfortable with and have confidence 
in each other. Rapport is necessary, in varying degrees, for the 
administration of all kinds of evaluation devices. Its absence 
means “nervousness” and inefficiency on the part of the pupil. He 
will not be able to do justice to his achievement He may become 
so tense that he looks for absurd subtleties m the directions for 
the test. His ability to recall or recognize things he knows well 
may be “blocked ” 

Physicians have found that inadequate rapport between them 
and their patients results in increased pulse rate and blood pres- 
sure Pupils taking physical examinations may attempt to deceive 
teachers concerning their posture, their health habits, or their 
general state of physical well-being General and special mental 
ability may not be expressed fully if examiners do not establish 
rapport before giving ability tests The importance of rapport in 
administering a self-inventory, a vocational interest question- 
naire, or an attitude scale cannot be overemphasized. Rapport 
is needed throughout the evaluation program. 

Securing Rapport 

How can rapport be established and maintained? We can give 
no specific rules, because procedures vary with pupils, situations, 
and teachers. But the following discussion may help in the kinds 
of conditions frequently present in school testing. 

For the pupil who is too highly motivated, so eager to perform 
well on a test that he becomes tense and inefficient, the teacher 
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should deemphasize the testing situation and put it in its proper 
perspective. The lackadaisical pupil who does not take the test- 
ing situation seriously and will not exert his best efforts should 
be told about the importance of doing well. The discouraged 
pupil who has little hope of doing creditably on a test should be 
given encouragement in as subtle and friendly a way as possible; 
perhaps, to increase his confidence, he should be given a goal 
lower than the teacher knows he can achieve The overconfident 
pupil who exerts less than his full effort may need to compare 
himself with higher standards. The pupil who is fearful or 
ashamed of the truth about himself may need to be reassured 
that the information will be considered confidential. For ex- 
ample, the teacher can tell him how frequently the same facts 
hold true of other pupils. 

The teacher may need to point out the value of self-under- 
standing as a basis for more adequate adjustment. He should 
adopt a completely noncritical, “nonmoral” attitude when ap- 
praising emotional and social adjustment. 

In general, the teacher should give moderate encouragement 
and praise when evaluating intellectual or cognitive perform- 
ance Receptiveness and sympathetic understanding should key- 
note his role m evaluating physical aspects, emotional and social 
adjustment, attitudes, interests, environment, and background. 
The pupil should not be given the impression that in a certain 
respect he is good or bad, sinful or virtuous, desirable or un- 
desirable. If such judgments are withheld, his hesitancy to talk 
about what is “on his mind” may be overcome and the basis laid 
for guidance in accordance with valid evidence. 

The teacher’s personality will determine how these general 
policies and procedures are expressed in any situation. Sincerity 
and honesty along with a “light touch” are necessary in all re- 
lationships with pupils Encouragement and praise must always 
be natural and friendly, yet dignified. The teacher should be 
sensitive to the pupils’ reactions to his approach and flexible in 
adapting to these reactions In establishing and maintaining rap- 
port there is no substitute for the teacher’s “social intelligence.” 

When announcing that tests are to be given, the teacher should 
attempt to prevent them from assuming undue importance and 
creating crises. Teachers and pupils should take examinations “in 
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their stride” rather than permit them to become the major focus 
of the educative process. The teacher should emphasize continu- 
ous, regular study habits as preferable to “cramming.” He should 
explain that the purpose of evaluation is to find out how well 
pupils are achieving educational objectives so that schools can 
give them better help 

When testing fairly large groups, the examiner's preliminary 
remarks should place the test m its proper perspective. The uses 
of the results and their value to the pupil should all be ex- 
plained Preliminary instructions, to be read by the examiner, 
usually accompany standardized group tests. These concern the 
importance or unimportance of speed, the pupil’s handling of 
items that are too difficult for him, the desirability of answering 
to the best of his knowledge items about which he is not certain, 
and similar points designed to establish the mental set most con- 
ducive to valid results When tests do not provide such instruc- 
tions, as in the case of teacher-made tests, they should be pre- 
pared in advance. 

Motivating Pupils 

Examinations can crystallize the social and self-criticism that 
the learning process needs. Through such criticism the form of 
the test can have crucial effects on the learning process What 
the pupil expects the measure of his learning to be largely de- 
termines what he will seek to learn If past experience leads him 
to expect that his learning will be evaluated by how much rote 
memorization he has done, then rote memorizing will be his 
method of study If, on the other hand, he expects the test to 
measure ability to apply principles, interpret data, show broad 
“acculturation” in the lore of a subject, or demonstrate technical 
skills, then he will direct his learning toward these ends. Thus 
evaluation affects not only the amount but also the kinds of 
learning. 

Hence we can see both the dangers and the benefits latent in 
how tests motivate learning Evaluation of insignificant, tempo- 
rary outcomes of education leads to undesirable study habits. 
Evaluation of outcomes that are meaningful, long lasting, and 
congenial to a pupil’s interests and capacities leads to desirable 
study habits. And since what is measured affects what will be 
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learned, the decisions on what is to be measured are a vital part 
of the educational process. 

OBTAINING TESTING MATERIALS 

Standardized, externally made, and commercially available 
tests should be ordered well in advance of the date on which 
they are to be given, for it is desirable to plan the testing program 
several weeks in advance and have all the necessary materials on 
hand several days before giving the tests. 

Orders for tests from a commercial publisher should include 
a complete description of the materials desired— the specific title 
of the test, as well as the date of publication, the form desired, 
the quantity needed, and the type of answer sheet. Instructions 
given in test publishers' catalogues for ordering test materials 
should be followed exactly, because the number of available tests 
is large, and there are several forms for many of the tests and 
often different types of accompanying answer sheets Some pub- 
lishers fill orders for any desired quantities, whereas others sell 
only packages of 25 or so. Since various publishers have different 
procedures, we give no specific illustrations here, but the reader 
is urged to study the catalogues for specific instructions. 

PREPARATION OF EXAMINERS 

When tests are administered to more than one classroom, as 
when a general achievement test is given on one day to all the 
pupils in a school, one person should have the responsibility for 
planning and executing the details of the testing program, mak- 
ing thorough preparations for every detail, and supervising each 
of the various steps in the test administration. If the whole school 
is to be tested at once or if several tests are to be given over a 
period of time, a schedule of hours and rooms in which specific 
tests will be given should be distributed to every teacher con- 
cerned m the testing program. 

Each test administrator should receive a test manual and a 
sample copy of the test several days in advance and be urged to 
study the details of its administration. Every examiner should 
take the test himself, for this will make him better acquainted 
with the oral and written directions and with how the responses 
should be made. 
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Proctors should assist examiners when any testing room has 
more than 50 pupils. One proctor should be assigned for every 
50 pupils to assist the examiner m handing out and collecting 
test materials and making sure that the pupils are following 
directions. 

Before giving the test, each examiner should have a check list 
of his duties covering in proper order such procedures as (1) 
seating pupils, (2) announcing the nature and method of the 
test, (3) distributing writing materials, (4) distributing answer 
sheets, (5) distributing test booklets, (6) giving instructions for 
filling in names and other personal data, (7) reading aloud the 
general directions for the whole test, (8) giving the time limit 
for each subtest, (9) collecting the test booklets, answer sheets, 
and writing materials, and (10) packaging and forwarding the 
collected materials. 

STEPS IN ADMINISTERING TESTS TO PUPILS 

Administering a test or a battery of tests involves the follow- 
ing steps. We state them as they would apply to a comprehensive 
large-scale program for an entire school or school system For 
smaller testing programs, as when one teacher gives his own 
students a test, many of these steps will be unnecessary or be 
modified in obvious ways. 

Avoiding Distractions 

Distractions during tests should, of course, be avoided as much 
as possible A sign should be put on the door of the room warn- 
ing visitors to keep out because testing is going on. Noises from 
the street or from other classrooms should be reduced if possible 
to the point where they no longer distract. Pupils should be in- 
formed if they are to disregard school bells and continue working 
past the regular school period. 

Distributing Tests to Examiners 

If more than one classroom is being tested at a time, the tests 
should not be distributed before the day of the examination. 
Packages for each classroom should be made up with the proper 
number of tests, answer sheets, special pencils, and other mate- 
rials well in advance of the day set for testing. 
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Adhering to Directions 

Strict adherence to the test manual regarding answering pupils’ 
questions after a test has begun or assisting pupils with test 
items, unfamiliar words, or misunderstood directions is abso- 
lutely necessary with standardized tests if the scores are to be 
interpreted in the light of the norms provided. If the directions 
in the manual are violated, it may be impossible to tell whether 
the norms still apply. 

Timing 

Any time limits for the test should be followed carefully, using 
a watch or clock with a second hand, or a stop watch. Timepieces 
should be checked for accuracy. If possible, one of the proctors 
should also check the time throughout the test with his own 
timepiece. In timing tests the examiner should write down the 
exact hour, minute, and second at which the signal to start is 
given. He should also compute and write down the time for 
giving the signal to stop. 

Supervision 

While the pupils are working on the test, examiners and proc- 
tors should move about the room unobtrusively to make sure 
that everyone is recording his answers in the proper way and is 
working on the right part of the test. Watching a pupil over his 
shoulder or moving quickly about the room may distract pupils 
from their work. 

Ending the Test 

The examiner should make sure that all pupils stop work im- 
mediately when the time is up. The answer sheets, or test book- 
lets if answers are recorded in them, should be collected first 
Then all other testing materials should be collected. 

Making Notations 

After the testing materials have been collected, the examiner 
should make any necessary notations of abnormalities in the test- 
ing— whether anyone had to leave the room or showed marked 
anxiety, or whether there were such disruptions as a fire drill. 
Such notes are taken into account in interpreting the scores In 
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the case of standardized tests, the examiner should be especially 
careful to note any discrepancies between the conditions, direc- 
tions, or time limits under which the test was administered and 
those stipulated in the test manual. 

Security of Examinations 

Whenever standardized tests are used, provisions should be 
made for their security. Many test publishers include instructions 
such as the following on the packages of tests, which are sealed 
when they are shipped: 

To the Examiner Keep these tests locked up and out of sight of 
examinees both before the examination and after Remember that 
you may wish to give the same test again, or some other teacher may 
wish to give it, and the result of the later testings may be invali- 
dated if stray copies of the test have fallen into the hands of students. 
[Instructions accompanying packages of the Stanford Achievement 
Tests.] 

Tests are merely samplings of many learnings and the test 
maker did not intend that pupils be exposed to the learnings in 
a particular test until the test is administered. A number of 
practices should be followed in this respect. (1) Pupils should 
know some days in advance that they are to take a standardized 
test over a given area of work, and they should be informed of 
the purposes and general form of the test, but no reference 
should be made to its specific content (2) It is also desirable, by 
means of practice exercises, to familiarize pupils with the me- 
chanics of a standardized test before the actual test begins This 
applies, however, only to the various types of objective test ques- 
tions and the procedures for marking the answer sheets (3) It is 
sometimes helpful to pass around a sample well-marked answer 
sheet before a test begins and to point out the possibility that 
pupils will lower their test scores if they do not mark the answer 
sheet properly. 

Following an examination it is entirely proper and desirable 
to redistribute the corrected answer sheets and test booklets to a 
class for use in class discussion of the items and interpretation of 
the results This practice calls the attention of the class to any 
group weaknesses in learning and may suggest a need for re- 
teaching and relearning 
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SCORING EVALUATION DEVICES 

Despite the objectivity of scoring short-answer tests, certain 
procedures are indispensable if scoring is to be done with maxi- 
mum accuracy and efficiency. The necessity for extreme care m 
scoring has been indicated by several studies showing that scoring 
errors occur with appalling frequency. Enough “constant” errors 
due to failure to understand scoring directions, with resultant 
scores which were consistently too low or too high, and “variable” 
errors due to carelessness in marking, adding, computing, or 
transcribing scores were found to warrant (1) the careful training 
and instruction of scorers and (2) the rescoring of at least a 
sample of any group of test booklets or answer sheets. 

Order of Scoring 

With essay tests it may be desirable to have one person score 
all tests on the first question, then all on the second, and so on. 
If for objective tests the answers are to be written directly into 
the test booklets instead of on separate answer sheets, the scorer 
may score a given page m all booklets first, then the next page, 
and so on, rather than scoring all of one booklet before going 
on to the next. If so many booklets must be scored that several 
scorers are needed, each person may specialize on a given page 
or group of pages of the booklet but should score only one page 
in all booklets at a time. 

Rescoring 

With a large number of booklets to be scored and sufficient 
help available, it is always worth while to rescore them so as to 
eliminate errors that otherwise are almost inevitable in a clerical 
task like this. If complete rescoring is not feasible, every fifth or 
tenth booklet should be rescored to get a rough idea of the fre- 
quency and magnitude of scoring errors Rescoring a sample 
sometimes uncovers such inaccuracy as to make it desirable to 
rescore the remainder. 

Hand-Scoring Devices 

Before scoring can begin, scoring keys or stencils are needed. 
Standardized tests have scoring keys, stencils, or other devices 
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which enable rapid and accurate scoring. These keys are of the 
following four major types. 

Strip Keys. Strip keys are used with tests in which the answer 
spaces are aligned along one side of the page in the test booklet. 

100. avarice 1 virtue 2 prominence 

3 greed 4 honor 

101. eradicate 1 destroy 2 vacate 

3 use 4 solve 

102. impeachment 1 prayer 2 burial 

3 resignation 4 accusation 

103. discordant 1 clashing 2 sad 

3 unsteady 4 distinctive 

104. titanic 1 reddish 2 acid 

3 large 4 ancient 

Fig 16 Strip Key Device for Scoring a Test. (Reproduced by permission of 
the California Test Bureau.) 
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They contain the correct responses m a vertical column on a 
narrow strip of paper and are used in scoring by placing them 
adjacent to the column of responses m the test booklet, as shown 
in Fig. 16. 

Window Stencils. Window stencils are used when the answer 
spaces are scattered over the page of the test booklet rather than 
placed in a single column. The stencils usually consist of heavy 
paper or plastic in which holes are cut. When the stencil is 
placed over the page of the test booklet, the correct answer spaces 
show through the holes (Fig. 17). The scorer counts the number 
of pupil responses which agree with the correct answers on the 
stencil, thus obtaining the pupil’s score for that page of the test. 
Frequently, heavy black lines on the stencil connect the holes to 
guide the scorer’s eye movements. 

Carbon or Pinprick. Another set of scoring devices consists of 
test or answer sheets whose reverse side has been prepared in 
such a way that correct answers fall within circles or squares 
printed on that side. In the Clapp-Young Self-Marking Tests 1 
answer sheets are attached to each page of the tests. The multiple- 
choice items are answered by placing an X m one of a row of 
small squares. The X is transferred by means of a thm coating of 

l Published by Houghton Miffim Company 
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Fig 17 Window-Scoring Stencil 


carbon on the reverse side of the answer sheet onto another sheet 
which contains only the squares for the correct answers If the 
pupil writes his X m the correct square, it will show in the 
square on the second sheet. The teacher scores the tests simply 
by counting the number of X’s in the small squares on the 
second sheet. Under the name Scoreze (Fig 18), 2 this technique 
is also used by the California Test Bureau for many of their 
tests. 

In another scoring method, quite similar to the above, the 
pupil punches holes in the answer sheet, using a large-headed 
pin or a stylus. The teacher scores his answers by counting the 
number of holes which appear within the squares on the reverse 
side of the answer sheet. This method is used in one form of the 
Kuder Preference Record 

Machine-Scoring Stencil. On tests with a separate answer 
sheet, a machine-scoring stencil is used over the answer sheets in 
much the same manner as described above for the window 
stencils. This procedure is far more economical m both time and 

2 Published by the California Test Bureau. 
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money than the carbon method. Scoring the carbon-type answer 
sheets requires counting the marks inside circles or squares on 
the back of the answer sheet and disregarding the other marks. 
Using the machine-scoring stencil requires only counting the 
marks showing through the holes m the stencils. The carbon- 
type answer sheets also cost considerably more than do the regu- 
lar answer sheets used for machine scoring. Fig. 19 shows three 
machine-scoring answer sheets. 

The answer sheet partially shown at the top is a standard IBM 
(International Business Machines) answer sheet especially adapta- 
ble to teacher-made tests. It provides for responses on 150 five- 
response items on a sheet approximately 9 by 11 inches in size. 
IBM also makes many other forms adaptable to specific purposes. 
The partial sheet shown in the center is an IBM answer sheet 
for Test 1 of the Iowa Tests of Educational Development. Note 
the conversion table along the top for immediate conversion of 
raw scores (the number of items answered correctly) to standard 
scores ranging from 1 to 38 The lower IBM answer sheet is used 
with the Advanced Spelling and Language Tests of the Stanford 
Achievement Test Here the conversion table along the top is 
used to transform raw scores into grade-placement scores. 

Machine-Scoring Devices 

Several devices for machine-scoring answer sheets are now in 
use. Probably the best known at present is the International Test 
Scoring Machine 3 shown in Fig. 20. For tests to be scored by this 
machine the pupils’ responses must be recorded with a special soft 
pencil whose marks will conduct electricity, and the answer sheet 
must be specially cut and printed The answer sheet is scored by 
inserting it in the machine, pressing a lever to bring the sheet 
against contact units inside the machine, and reading the score 
registered by a needle on a meter. The machine can be set to 
distinguish between right and wrong answers by means of a win- 
dow stencil prepared and inserted in it beforehand. Many differ- 
ent varieties of scoring formulas, part scores, and weighted scores 
can be obtained by setting various switches on the machine. 
International Test Scoring Machines are now available at many 
testing centers and university bureaus. For large-scale testing 

3 Manufactured by International Business Machines Corp , New York 
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Fig 20 The International Test Scoring Machine (Reprinted by permission 

of IBM Corporation ) 

programs such machines often provide the most accurate and 
least troublesome means of scoring objective tests. 

The International Business Machines Corporation has recently 
developed another type of scoring machine, the Model 9902 
Electronic Test Scoring Punch, which uses regular IBM cards 
as answer sheets. These cards are 31/4 by 7% inches in size and 
can be used for answering as many as 148 five-choice test items or 
200 true-false items Matching items can also be scored by this 
machine. Scoring is much more rapid than by the older Test 
Scoring Machine, and the procedure of scoring, tabulating, and 
reporting scores is completely mechanical For students at or 
above the fourth-grade level, the IBM card has proved as satisfac- 
tory a medium for recording responses as the IBM answer sheet. 
There is no change in test norms whether students use the IBM 
Answer Card or the IBM Answer Sheet. Samples of IBM Answer 
Cards are shown in Fig 21. 
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Fig 2 1 IBM Answer Cards 


The Measurement Research Center in Iowa City uses the Iowa 
electronic test processing equipment (Fig. 22) which performs, 
automatically and at high speed, practically all the clerical and 
statistical work involved in scoring and processing multiple test 
batteries for large-scale testing programs, test development, and 
measurement research in general. This equipment processes an- 
swer sheets at a basic rate of 6000 sheets per hour per scoring ma- 
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Fig 22 A Unit of the Electronic Test Processing Equipment at Measure- 
ment Research Center, Inc (Reproduced by permission of Measurement 
Research Center, Inc ) 


chine. The answer sheet design requirements are very flexible and 
can be readily adapted to nearly all tests now published. An an- 
swer sheet 8 1/2 by 11 inches can provide for a battery containing 
as many as 13 subtests with a total of over 800 five-response 
items (Fig. 23). 

Teacher vs. Commercial Agency Scoring 

There has been some controversy over whether teachers in the 
local school system should score the tests m a large standardized 
testing program or whether the answer sheets should be sent to a 
commercial agency for scoring and reporting scores. As an aid in 
further instruction, teachers usually want to know what questions 
each pupil misses But when a number of standardized tests are 
used m the school testing program, the teachers as a rule do not 
feel close enough to the program to want to make a detailed 
analysis of how specific pupils answer specific questions on spe- 
cific tests. Furthermore, when they are asked to score large num- 
bers of answer sheets after regular school hours, they often feel 
that the task is an imposition. Although better arrangements of 
test items and the use of separate answer sheets with scoring 
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Fig 23. Sample Answer Sheets for Electronic Processing (Reproduced by 
permission of Measurement Research Center, Inc.) 
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stencils have greatly reduced the labor of test scoring, the job is 
still tedious. Having teachers do it is perhaps a misuse of pro- 
fessional manpower 

The cost of having the tests scored by a commercial agency is 
relatively low— approximately 3 to 5 cents per pupil per score 
for most standardized tests. When the testing program is in- 
itiated, arrangements should be made so that funds will be avail- 
able for the scoring process. If teachers were paid 3 to 5 cents per 
pupil per score, the typical teacher would probably be able to 
earn no more than $1.50 to $2 00 per hour. This is considerably 
less than he is being paid for his professional work as a teacher. 
Even if the school made some adjustment in the regular duties 
of teachers to give them time for scoring tests during regular 
school hours, the school would be paying a higher cost per pupil 
score than if the work were done by a commercial agency, al- 
though the payment would be in terms of teacher time rather 
than dollars and cents 

Scoring is usually more accurate and efficient when done by a 
commercial agency than by teachers. Great variation in accuracy 
is usual among teachers, some make relatively few errors in scor- 
ing, whereas others fail to be accurate in scoring at any time. 

RECORDING TEST RESULTS 

As soon as possible after the tests have been administered, they 
should be scored and checked, and the scores should be recorded 
on the permanent records of the school. Each teacher should be 
given copies of the score reports for the pupils in his classes. Usu- 
ally schools have some type of permanent record for each pupil 
which provides space for recording standardized test results. 

The form in which test results are recorded is often meaning- 
less to anyone except the persons recording them. Sometimes 
permanent records for a pupil contain such information as the 
following: 

IQ 104 Mathematics 97 

Reading 68 Science 93 

What do these scores mean? What test of intelligence was used? 
What was its standard deviation? Are the reading, mathematics, 
and science scores the raw scores, percentile ranks, grade place- 
ment scores, or some other type of standard or derived score? 
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Unless the cumulative record contains complete information 
about the test and the type of score, the effort involved in carry- 
ing on a testing program, scoring the tests, and reporting the 
scores is practically wasted If the records are to have value, the 
following must be indicated* test title, form of the test, date when 
the test was given, the raw score or standard score, and a grade 
placement or percentile rank under properly identifying captions. 
When percentile ranks are reported, the group on which the 
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Fig 24 Section of a Cumulative Record Card Showing Completely and In- 
completely Recorded Test Data. 


norms were based should be identified— for example, a national, 
state, district, local, or other group— and the nature of the group 
should be specified. Fig. 24 shows a cumulative record card with 
the above test results recorded both completely and incom- 
pletely 

When standardized tests are used, the teacher should receive a 
list report of the scores of each pupil in his class so that he may 
better understand and work with his pupils. Unless teachers use 
the information provided by the school testing program, the pro- 
gram is of little use. Whatever the record-keeping system, the 
records should be easily accessible to teachers, guidance and 
counseling personnel, supervisors, and administrators. 

USING TEST RESULTS 

We discuss here the use of standardized test results to help 
students understand themselves better, to explain pupil growth 
and development to parents, and to assist the teacher in planning 
instruction. 

When students take standardized tests they are usually seriously 
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interested in knowing how well they did. Their interest is high- 
est immediately after the test Thus, if teachers wish to use test 
results with optimum effectiveness, the sooner they report the 
scores to students the greater is the likelihood that students will 
use them to advantage It is better to discuss test results in per- 
sonal conferences with students, but this is a time-consuming 
process that most teachers find difficult. In most cases, the 
teacher can discuss results effectively m meetings with groups of 
students. He should talk individually with students with special 
problems and with those whose scores deviate considerably from 
the class average. 

Profiles 

Many test publishers provide cards or leaflets upon which test 
results can be plotted in profile form. These profiles assist stu- 
dents in understanding the results of the tests. They give the 
student a meaningful picture of his strengths and weaknesses in 
various areas of a battery of tests. Any test battery, such as the 
Differential Aptitude Tests (DAT) (15), implies the use of “pro- 
files” as a basis for guidance. Fig 25 shows a student’s eight per- 



Fig 25 DAT Profile of Ellsworth Newcomb (Reproduced by permission of 
the Psychological Corporation ) 
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centile scores plotted on a chart. The general height, or level, of 
the profile indicates the general ability level. The “jaggedness” of 
the profile, i.e , the degree of the scatter of its various points 
around the average position of all eight, tells how much the stu- 
dent differs “within” himself The shape of the profile indicates the 
pattern of his abilities. These three characteristics of the profile 
may vary somewhat independently of one another. All three must, 
of course, be taken into account in counseling from profiles. To 
assist counselors and teachers in using such profiles, the authors 
of the battery have prepared a booklet 4 containing a series of il- 
lustrative cases, one of which follows 

Illustrative Case Analysis-Ellswoith Newcomb , Grade 12 
Problem 

Ellsworth wanted help in changing his career plans, since his low 
mathematics grades caused him to question his plans for engineering. 

Tests 

Differential Aptitude Tests Grade 12. 

An Otis test. Grade 12. IQ-120. 

Ohio State University Psychological Examination Grade 12 69th 
percentile on college freshman norms 

Kuder Preference Record Grade 12 Highest areas Literary, Per- 
suasive, Social Service, low areas Mathematics, Science (Actual scores 
not reported ) 

Strong Vocational Interest Blank. Grade 12 A ratings Social Sci- 
ence Teacher, Personnel Manager, Public Administrator, and three 
sales fields. 

Report of counseling m Grade 12 

Ellsworth’s engineering aspirations had arisen in part from advice 
given him by a local industrialist His mathematics grades were A, D, 
C, and C, indicating difficulty with a subject crucial to engineering 
His work experiences had been in selling, he had found this work 
pleasant and had done well at it When Ellsworth and his parents 
reviewed the whole situation, Ellsworth decided to drop his plans for 
engineering and prepare for business administration His low Clerical 
rating was observed but was not considered crucial to the decision 
His high verbal ability and language skills, his successful work experi- 
ence, and his personal qualities argued for this choice He was later 
graduated in the second fifth of his class, and he is now m college 

4 G K Bennett, H G Seashore, and A G Wesman, Counseling from Profiles , a 
Casebook for the Differential Aptitude Tests , New York, Psychological Corp , 1951 
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Comments 

Open-minded parents can be persuaded by facts— facts from achieve- 
ment records, from work experiences, from job descriptions, from 
interest questionnaires, and from aptitude test results In this case the 
data added up to a consistent pattern that suggested college-level 
training but not in engineering Whether he should study business 
administration or should complete a general liberal arts course with 
a social science or language major would be a matter of choice If he 
had not wanted to go to college, on-the-job learning m industry or 
business (perhaps in selling) would have been consonant with his 
abilities and interests. 

One cannot help remarking that while well-meaning, successful 
persons in the community can be helpful to the school counselor, they 
sometimes may mislead young people because of their halo as ad- 
visers Most counselors like to enlist the aid of local business and 
professional men, but the wise choice of such volunteers is not easy. 
The self-chosen vocational counselor can present embarrassing 
problems 

Ellsworth solved his problem neatly, partly because of the detailed 
information yielded by the Differential Aptitude Tests Like the DAT 
Verbal and Language Usage scores, the OSU [Ohio State University 
Test] rating indicated college ability Useful as such a single-score test 
can be, the DAT and interest test profiles were much more specific 
in providing a basis for choosing among possible college opportu- 
nities . 5 

Fig. 26 shows a sample profile based on results from the Cali- 
fornia Achievement Tests for a girl in the lower fifth grade The 
profile graphically illustrates grade placement scores— the pupil’s 
achievement in reading, arithmetic, and language. Thus it re- 
veals subject areas in which this girl is strong, typical, or weak, 
compared to a chosen criterion. The relative positions of the 
score representations in subsections of each of these three areas 
make possible a more refined and diagnostic picture of the pupil’s 
achievement in the three major areas At this point we must in- 
terject a caution regarding the interpretation of subtest scores 
Because of the limited number of items (10 to 25), scores on the 
subsections of the test should be used only as guides to indicate 
pupil difficulties in the major diagnostic areas. The vertical line 
on the sample profile connects points representing a grade place- 
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ment of 5.2 (second month of the fifth grade) at the time the test 
was administered. At first glance this pupil seems to show con- 
siderable variability within herself in the different areas and sub- 
sections. However, in interpreting any profile the teacher must 
take into consideration the standard error of measurement, which 
indicates how much he can expect the pupil’s obtained score to 
vary from her “true” score (see page 125). 

The manual for the test gives the standard error of measure- 
ment, m grade placement scores, for the various sections of the 
test. Although it varies somewhat from section to section, approxi- 
mately a 5 grade placement score can be used m interpreting all 
sections. Merely because of the imperfect reliability of the test, 
the “true” score for this girl can be expected to fall within one 
standard error (or within one-half grade placement score) above 
and below the obtained score on any section about two-thirds 
of the time. Thus, there seems to be a real difference between 
language and arithmetic achievement, with a weakness in lan- 
guage and especially m the mechanics of English, and a strength 
in arithmetic, especially in arithmetic reasoning. 

Fig. 27 illustrates the procedure of presenting a profile in terms 
of standard scores m card form, with percentile ranks for a nation- 

Kambis, Barbara L. 1 11-59] 22 j 15 j 18 { 12 { 19 1 18 1 19 | 15 [ 18 [ 23 



Fig 27 ITED Profile of Standard Scores (Reproduced by permission of 
Science Research Associates ) 


wide group norm indicated for strategic levels. The battery of 
nine tests of the Iowa Tests of Educational Development was 
given to this eleventh-grade girl. The top of the card shows her 
scores in standard score form, the solid line in the profile repre- 
sents them graphically. In this case the average scores for her class 



ADMINISTRATION, SCORING, INTERPRETATION OF TESTS 157 

were also plotted by a dot-dash line. The dot-dash line indicates 
that this particular class is quite close to the 50th percentile of the 
group norm. Thus this girl is above both the average of her class 
and the national average in Tests 1, 3, 5, 7, and 9, and below both 
in Tests 2 and 4 Her composite score on Tests 1-8 is slightly 
higher than the class and national average Since the probable 
error of measurement on this test is approximately one standard 
score, the relative strengths and weaknesses of this pupil are 
readily identified She is definitely weaker in science and mathe- 
matics than in other areas, and below her classmates’ average in 
these areas, but she shows definite strength in the social studies, 
reading, and using sources of information. 

Some test publishers try to provide students with useful infor- 
mation for interpreting test results Fig. 28 shows the back of an 
answer sheet for the mathematics test of the Iowa Tests of Edu- 
cational Development, on which is printed a table of percentile 
ranks corresponding to given standard scores and a statement to 
the student explaining what his score means. The standard score 
of 12, made by the girl in the above illustration, is shown as the 
equivalent of the 33rd percentile rank for the eleventh grade. 
Many teachers let students circle their own percentile ranks and 
take the sheets home for their parents’ information 

Some standardized instruments are “self-scoring,” in the sense 
that the student can take the test, score it himself, and construct 
his own profile A profile for a test of this type is shown in Fig 29. 
The Kuder Preference Record is a self-administered and self- 
scored interest inventory. After the scoring procedure the pupil 
makes his own profile according to instructions on the profile 
sheet When he fills in and blackens the columns of the various 
interest areas from the bottom to the top of their corresponding 
scores, the high and low interest areas are obvious This pupil’s 
interests are high in mechanical and scientific areas, and lower in 
the persuasive, artistic, literary, and musical areas. The manuals 
accompanying this inventory give instructions for interpreting 
these interest areas 

The Educational Testing Service, publishers of the Cooperative 
tests, has developed a system of bands for improving the interpre- 
tation of profiles on some of their tests The School and College 
Ability Tests (SCAT) and the Sequential Tests of Educational 
Progress (STEP) both provide profiles with bands covering two 
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What your score means 

In this day and age, knowing how to solve practical quantitative prob- 
lems is almost as important as knowing how to read a newspaper Sooner 
or later, we all will have to do such things as estimating expenses on home 
repairs, handling business details, and figuring out costs on insurance and 
installment buying This test measures your ability to use arithmetic and 
mathematics to solve practical problems 

To see how you stand on this test, find your score on the back of this 
page Circle this number in the column labelled “Score” at the left Read 
across from your score to the column for your grade and semester Circle 
the number in this column This is your percentile rank It shows what 
per cent of students m your grade all over the country made scores lower 
than yours If your percentile rank is around 50, you are about average 
This means that approximately half the students m your grade made lower 
scores than you did 

Ask your teacher to help you decide what to do about improving your 
score You will need to study your course grades, scores on other tests, and 
your plans for the future before deciding what to do 

A high score is a challenge to do better work than the average student 
It mav mean that \ou find mathematics especially interesting and should 
consider a career that requires mathematical ability You can do extra read 
ing m encyclopedias and college mathematics books You will probably be 
interested, too, m reading biographies of famous mathematicians If you 
think you want to do mathematical work as an adult, now is the time to 
prepare for it 

If your score is low, you need to find out why it is low Ask your teachers 
and your guidance counselor to help vou Do you get the wrong answer 
because you make mistakes m arithmetic' 1 What kinds of mistakes do you 
make most often’ Is it difficult for you to decide how to set up the problem 
at the very beginning’ Is this the result of poor reasoning or because you 
didn’t read the question carefully’ 

If you make computational errors, learn how to check your work — 
and then check and double check it First see if the answer makes sense 
and then check that it is exactly right For example, does 123X14—1,722 
or 11 722’ Since 100X10=1,000, 11,722 can’t be right Is 1 722 exactly 
right’ Divide 14 into 1,722 to find out 

Learning how to get started at the beginning of a problem is more 
complicated You will need plenty of help from your teachers However 
two things usually help in all problem work First, when someone helps 
vou with a problem, don’t be satisfied with just learning how to do the 
problem Keep working until you know why it is done that way Second, 
always have the entire problem in mind before you start working it Work 
mg on a problem bit by bit usually leads you up blind alleys Always re 
member that practice makes perfect You will find many quantitative 
problems m courses and in leisure-time activities Use every chance you 
get to develop this important ability 

IBM FORM ITS MOO B 2308 2 

Fig. 28. Score Interpretation on Back of Answer Sheet. (Reproduced by 
permission of Science Research Associates ) 
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profile leaflet 

kuder preference record 

VOCATIONAL AND PERSONAL 

FORMS ch, cm forms ah, am 

FOR BOYS (TURN TO PAGE 2 FOR GIRLS PROFILE) 


You probably completed both forms of the Preference Record — 
the Vocational and the Personal — so you may read and follow 
the directions given below If you completed only one form, follow 
the instructions for that form only 

VOCATIONAL 

1 In this series of numbers, circle the number that corresponds 

to the V score on the back page of your Vocational answer pad 
38 39 40 41 42 43 44 

If your V score is not m this senes, tell your adviser He may want 
you to fill out the Record again If your V score is circled, go on 
to Step 2 

2 Copy the scores 0 through 9 from your answer pad in the boxes 
at the top of the chart Be sure to put score 0 m the box marked 0, 
score 1 in the box marked 1, and so on 

3 In each column, find the number that is the same as your score 
at the top of that column Draw a line through the number, from 
one side to the other of the column If your score is larger than 
any number m the column, draw a line across the top of the column, 
if it is smaller, draw a line across the bottom 

4 With your pencil, blacken the entire space between the lines 
you have drawn and the bottom of Jthe chart 

PERSONAL 

1 In this series of numbers, circle the number that corresponds 

to the V score on the back page of your Personal answer pad 
46 47 48 49 50 51 52 

If your score does not appear m this series, tell your adviser He 
may recommend that you fill out the Record again If your V score 
is circled, go on to Step 2 

2 Copy the scores A through E m the proper boxes at the top of 
the profile chart 

3 In each column, find the number that is the same as your score 
at the top of the column Draw a line through the number, from 
one side to the other of the column If your score is larger than 
any number m the column, draw a line across the top of the chart, 
if it is smaller, draw a line across the bottom 

4 With your pencil, blacken the entire space between the lines 
you have drawn and the bottom of the chart 

Now you have a profile of your interests An interpretation of your 
profile will be found on pages 3 and 4 

Fvbltifwd by SCIENCE RESEARCH ASSOCIATES 

57 W*ft Grand Avenue Chicago 10 IllinoU 

Copyrighr 1949 1 950 1953 by G Frederic Kuder 

Copyright under International Copyright Union AH right* reoerved 
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Cooperative School and Coiiege Ability Tests 

TEST SCORE PROFILE 


Scores of _ Joe. Q uail. 

Interpretations Scores profiled here are bonds rather 
than points The midpoint of each band shows ap- 
proximately what percentage of students in the norm- 
mg group earned scores lower than the one profiled 
Each band covers two standard errors of measure- 
ment, one above and one below the percentile rank 
score earned This means that the chances are 2-to 1 
that the student’s “true” score lies within the range 
of the band 


Sex M. 

M or f 

If the bands of the student’s verbal and quantitative 
scores overlap, there is probably no important differ- 
ence between the scores If the two bands do not over- 
lap, the chances are about 5-to-l that there is a real 
difference in measured ability present (See Manual 
for additional information on interpretation ) 



Other Tests Administered 
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Percentile 
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Fig 30 SCAT Profile Illustrating True-Score Bands (Reproduced by per- 
mission of Educational Testing Service ) 
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standard errors of measurement, one above and one below the 
percentile rank score earned The chances are 2 to 1 that a stu- 
dent’s “true” score will he within the range of the bands. If the 
bands of a student’s verbal and quantitative scores on the profile 
for SCAT overlap, there is little assurance that the difference be- 
tween the scores is not due merely to chance However, if the two 
bands do not overlap, the chances are about 5 to 1 that there is a 
real, or nonchance, difference in measured abilities. Fig. 30 illus- 
trates the use of the “true-score” bands m SCAT. Note that al- 
though there is an apparent difference between the verbal and 
quantitative raw scores, there is no assurance of a real difference 
between the “true” scores for this student, since the two bands 
overlap. 

PRECAUTIONS IN TEST INTERPRETATION 

Perhaps most important of all, the teacher should give prefer- 
ence to tests whose norms have been made comparable to those of 
other tests Either such tests have all been standardized on one 
group of pupils, or else their norms have been equated to one an- 
other by means of an anchor test 6 The manuals of the tests that 
offer this great advantage m mterpretability usually contain infor- 
mation as to this comparability. 

Test users should not accept test norms at face value They 
should attempt to evaluate all available data concerning the 
sample of pupils used in deriving them. When selecting standard- 
ized tests, educators should give preference to tests standardized on 
large representative samples of pupils. 

Remember that norms are based on frequency distributions 
and that, in general, half of any group of pupils falls below its 
average and half above it A norm is not the “ideal performance” 
of a group of pupils; it is only the typical performance of typical 
students at a given time Hence educators should avoid the fallacy 
of insisting on “bringing everyone up to the norm.” School prac- 
tices resulting from attempts to get all pupils to be like the “aver- 
age” have held back many superior students and created emo- 
tional problems among the less able. Such practices have caused 
much criticism of American education through the years; even 


6 An anchor test is one to whose norms the norms of other tests are equated 
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Benjamin Franklin is reported to have said that “the schools are 
polishing the bricks and dulling the diamonds.” 

Many local factors should be taken into account when inter- 
preting the standing of pupils according to norms derived on a na- 
tion-wide basis Among these factors are (1) the legal age for en- 
tering school, (2) the average age of actually entering school, (3) 
promotion and retardation policies, (4) rate and selectivity of 
elimination from school, (5) efficiency of the teaching personnel, 
(6) the grade placement, time allowances, and general nature of 
the curricula, (7) the standing of local pupils m mental ability 
and other aspects related to the one being evaluated, (8) the rela- 
tive emphasis m the local school on academic, social, and voca- 
tional development, and (9) the home background of pupils. The 
meaning of the derived scores for a given group of pupils can then 
be interpreted in the light of these factors 

When interpreting the performance of individual pupils or of a 
class as a whole, the teacher should take into special consideration 
differences m cultural background of families and communities 
There are wide variations in the kinds of experiences pupils have 
We can expect that differences in language background, richness 
of home resources, and intensity of the desire for an education 
will be reflected in pupil performance. 

The performance of pupils also varies with varying emphasis on 
different aspects of the school curriculum In some subject-matter 
areas, such as arithmetic, the teacher usually cannot expect his 
pupils to progress any more rapidly than the rate at which he pre- 
sents instructional materials; in other areas, such as reading, there 
are many opportunities for students to develop skills and knowl- 
edge on their own outside the school program Thus, the perform- 
ance of individuals and groups should be judged, m part at least, 
on the basis of the curriculum to which they have been exposed 
When the performance of a class or an individual deviates con- 
siderably from the norms on standardized tests, reappraisal of the 
school curriculum and of teaching emphases may be indicated In 
many practical situations it is necessary to use norms whose ap- 
plicability to local conditions is questionable or unknown. To the 
extent that this is so, the data obtained from them cannot be in- 
terpreted meaningfully for individual pupils. There is a way out 
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of this difficulty, however; the teacher may compute local norms 
by the methods outlined in Chapter 3 

A final precaution is to avoid using tests to punish pupils or to 
foster a spirit of rivalry among pupils, teachers, or schools. Teach- 
ers and administrators must keep the welfare of pupils uppermost 
and be sensitive to the requirements of adequate human rela- 
tions Failure to do this in administering and interpreting a test- 
ing program has produced negative feelings about tests m both 
pupils and teachers. Lennon has presented eight specific causes of 
tension between pupils and teachers: 

Improper use of tests, leading to anxiety among pupils and harm- 
ful to healthy pupil-teacher relations, stems largely from (1) lack of 
understanding of the proper role of tests, often accompanied by some 
insecurity on the part of the teacher herself; and (2) failure to appreci- 
ate the emotional problems posed for some children by any ego- 
threatening procedure. 

To be specific* 

1. If a teacher looks upon the norm on a standardized test as a goal to 
be reached by all children, and criticizes those who fail to meet this 
rigid standard, the pupils will quite naturally come to think of tests 
as hurdles rather than stepping stones to development. 

2 If a teacher m interpreting test results fails to take into account 
other relevant information— ability differences, health status, home 
background, and the like— she is likely to render an unjust appraisal 
of a child's work which may well have the effect of discouraging or 
antagonizing the child 

3 If a teacher overemphasizes tests m her evaluation program, and 
fails to realize that they cover only a part of the desired outcomes, 
she runs the risk of placing undue emphasis on certain objectives and 
of confusing the pupil as to what he is supposed to be learning 

4. If a teacher habitually uses test results as bases for insidious compari- 
sons among pupils, not only is the pupil-teacher relationship dam- 
aged, but also the relationships among the pupils. 

5 If a teacher berates or scolds a child because of poor performance on 
a test, she may be building up unfavorable attitudes toward future 
testing. 

6. If a teacher fails to let a pupil know how he did on a test, or give 
him any indication of how the testing is related to his purposes, it is 
hard for the pupil to make sense of the procedure. 

7 If a teacher is herself insecure, and feels threatened by the tests, it is 
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almost certain that her attitude will be communicated to the chil- 
dren. If a school- or system-wide program is in operation, m the plan- 
ning of which the teacher has had no part, and the purposes of which 
she does not understand, she is obviously in no position to make 
clear to the pupils how the testing is likely to do them any good. If 
the test results are used as a means of appraising teacher competency, 
the temptation becomes very strong for the teacher to teach for the 
tests 

8 If a teacher is unsympathetic to a testing program in which she must 
participate, and makes slighting or sarcastic reference to “these tests 
that we have to give again,” she is certainly engendering a poor 
attitude on the pupils’ part; even young pupils are shrewd enough 
to sense, however vaguely, that by such behavior the teacher is ab- 
dicating her rightful position 7 

These comments also apply to teacher-administrator relationships 
and to the school administrator’s approach to testing. Using tests 
for teacher evaluation is quite likely to produce the same type of 
tensions among teachers as are mentioned above for pupils. In 
short, proper attitudes toward testing should contribute to good 
relationships among pupils, teachers, and administrators. 

LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1 Why should a teacher’s merit not be judged solely on the basis of 
his pupils’ scores on standardized achievement tests? Or on the basis 
solely of their improvement on such tests? 

2 Give reasons for and against informing pupils whether a forthcom- 
ing test is to be of the short-answer or the essay type 

3. What working relationships exist in your community between em- 
ployment services, public and private, and the schools whose pupils 
must eventually seek jobs through them? How can these relation- 
ships be improved? 

4. How would you use the results of a testing program to interpret 
your school to the community? What would you do about the areas 
in which your school is about “average,” outstanding, or below 
average? 

5. The following project may be highly instructive as a major project 
for some teachers: Set up a plan for organizing a testing program 
in a school Assume that you have all levels from kindergarten 

7 Roger T Lennon, Testing: Bond or barrier between pupil and teacher. Test 
Service Bulletin No 82, Yonkers World Book, adapted from Education, September, 
1954 Used by permission of Bobbs-Mernll Company 
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through high school. The enrollment of the school is approximately 
800 pupils: about 70 per elementary grade, and 60 per grade in high 
school. No systematic testing program has been in effect previously 
As director of the program, how would you establish the purposes of 
the program (list them)? What instruments would you use? How 
would you go about getting the program planned, installed, and ad- 
ministered? What uses would you make of the test results? Assume 
that you have a budget of $500 for the first year 
6 How would you deal with a parent who believes that the schools are 
doing too much testing and not enough teaching and that teachers 
ought to do what they are paid for doing? 

7. As a class project, make a study of the content validity of a stand- 
ardized achievement test for a given grade level or area of instruc- 
tion Devise an “answer sheet” with three columns of responses for 
each item. Read each item of the test and place check marks in 
Columns 1 and 2 if you can answer the following questions affirma- 
tively, and a zero if your answer is negative. Indicate the value of the 
item in Column 3 

Col. 1 Are the knowledges, skills, and mental processes required to 
answer this item being taught in my grade (or class) this 
year? 

Col. 2 Should the “average” pupil in my grade (or class) be able to 
answer this item correctly? 

Col. 3 How important are the knowledges, skills, and mental proc- 
esses required to answer this item correctly? (Mark 4 for very 
high, 3 for high, 2 for low, and 1 for very low Add all 
values on the test and find the average importance value of 
the test) 

Compare different tests by this procedure. 


SUGGESTED REFERENCES 

Downie, N. M , Fundamentals of Measurement , New York Oxford, 
1958. 

Chapter 5 contains a brief discussion of the selection, administra- 
tion, and scoring of standardized tests. 

Lindquist, E F, (ed.), Educational Measurement , Washington Amer- 
ican Council on Education, 1951, 

Arthur E. Traxler, in Chapter 10, discusses desirable principles 
and procedures for administering and scoring objective tests. In 
Chapter 17, John C Flanagan presents a thorough analysis of 



x66 


THE SCHOOL TESTING PROGRAM 


units, scales, and norms for the interpretation of test scores, and 
the technical procedures and problems in establishing scores and 
norms. 

Seashore, H. G., and Dobbin, J. E., How can the results of a testing 
program be used most effectively? Bull. Natl. Assn. Secondary Sch. 
Principals, 1958, 42' 64-68 

Current deficiencies in educational measurement are the result 
more of inadequate or improper use of test results than of ade- 
quate test instruments. The authors offer suggestions for more 
effective use of test results. 

Wrightstone, J. W , Justman, J , and Robbins, I , Evaluation m Mod - 
ern Education , New York: American Book, 1956, pp. 64-74. 

Discusses the administrative aspects of evaluation programs. 



PART THREE 


Evaluation of Classroom Instruction 


chapter 7. Identification of Educational 
Objectives 

chapter 8. Constructing Teacher-Made 
Tests 

chapter 9. Assigning Grades and Report- 
ing Pupil Progress 





CHAPTER 7 


Identification of Educational 

Objectives 


Specificity of Instructional Objectives 

General and Specific Objectives 

How to Formulate Objectives 
Form for Stating Objectives 
Content of Statements of Objectives 

Illustrations of General Objectives 

Illustrations of Specific Objectives 
Objectives of Instruction m Reading 
Objectives of Instruction in Arithmetic 
Objectives in Secondary-School Language Arts 
Objectives in Secondary-School Algebra I 

Taxonomy of Educational Objectives 
Three Domains 
The Cognitive Domain 

Knowledge Intellectual Skills and Abilities 

Student Participation in Evaluation 

Achievement m school consists of moving toward instructional 
objectives These objectives must guide both teaching and evalu- 
ation Objectives should be stated m the form of observable pu- 
pil changes, understandably and singly, and should be grouped so 
as to make sense in determining units of instruction and evalua- 
tion. Statements of objectives should include only actual guiding 
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purposes, should deal with mental processes as well as with con- 
tent, and should be determined by individual and social needs. 

The achievement of instructional objectives is the degree to 
which the pupil has moved toward the school’s objectives These 
objectives are the goals m the direction of which the curriculum 
seeks to change pupils Here the curriculum is being defined as 
all the experiences used by the school to attain the aims of edu- 
cation. “Objective” is, of course, a normative concept, carrying 
value implications as to what is good, and reflecting the purpose- 
fulness of the educational process. 

What are the objectives of schools, of specific courses, curricula, 
and teachers? In what ways are these social instrumentalities try- 
ing to change pupils? This question, although it constitutes 
mainly a curriculum problem, is also basic in evaluating educa- 
tional achievement. For not only the content and methods of in- 
struction but evaluating instruments as well must be determined 
by the objectives set up. This point of view— that evaluation 
should be validated against objectives— is so appealing to common 
sense as to seem platitudinous. Yet it is only since evaluation 
workers have adopted this point of view that evaluation has begun 
to escape from stultifying emphasis on one type of objective, 
memorization of information. Looking to the objectives of instruc- 
tion for the determiners of evaluation methods has exposed the 
failure of many evaluation programs to deal with the many ob- 
jectives long established by curriculum builders. Objectives and 
evaluation complement each other and are integral parts of the 
whole instructional program Objectives define what we are to 
teach, and evaluation tells us the degree to which our goals are be- 
ing realized 

SPECIFICITY OF INSTRUCTIONAL OBJECTIVES 

Emphasis on objectives as the springboard for evaluating educa- 
tional achievement has come from evidence concerning the low 
relationship between achievement of various objectives. Many in- 
vestigators have believed that acquisition of information in a 
field is highly related to a person’s ability to think m that field and 
to apply his information. 

Research has thrown considerable doubt on this belief, al- 
though the results obtained by various investigators have differed 
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In a study of students taking courses in human biology, physics, 
chemistry, and basic health, Johnson 1 found that the ability to 
acquire information was accompanied to a substantial extent by 
the ability to apply this information, Eurich 2 found that the 
thirteen subtests of a comprehensive examination designed to 
measure achievement of thirteen objectives of an English course 
were so interrelated as to “indicate practically no relationship be- 
tween achievement in terms of some objectives while between 
others it is relatively high.” Fotos and Remmers , 3 working 
with objectives and examinations m French courses, obtained high 
relationships between vocabulary, English to French translation, 
French to English translation, and the knowledge of verb forms; 
they reached the conclusion that “the language pattern tends to 
develop as a whole.” In three subject-matter divisions McConnell 4 
analyzed tests intended to measure achievement of three kinds 
of objectives* knowledge of vocabulary, knowledge of facts and 
principles, and ability to apply facts and principles He found that 
differences m what items measured were greater between subject- 
matter sections (within each of these objectives) than between 
types of objectives Hence, the three kinds of objectives differed 
less among themselves than did the subject-matter divisions. 

A different group of researches indicates the specificity of 
achievement of various objectives by finding low relationships 
among them. Tyler , 5 who studied numerous courses at Ohio State 
University, found low correlations among tests on recall of in- 
formation, tests that demanded the application of principles, and 
tests of ability to draw inferences from new data. He concluded 
that students did not develop corresponding degrees of achieve- 
ment in mere recall and achievement m such higher mental 

1 P O Johnson, Differential functions of examinations. Studies in College Exam- 
inations, Minneapolis Umv of Minnesota, Comm on Educ. Research, 1934, pp 
43-5° 

2 A C Eunch, Measuring the achievement of objectives m freshman English, 
Studies in College Examinations, Minneapolis Univ of Minnesota, Comm 011 Educ 
Research, 1934, pp 50-66 

3 J T Fotos and H. H. Remmers, The functional interrelationships of certain 
aspects of modern language learning, Modern Language J , 1934, 18 481-493 

4 T R McConnell, A study of the extent of measurement of differential objec- 
tives of instruction, An Appraisal of Techniques of Evaluation, Symposium, Wash- 
ington American Educational Research Association, February 26, 1940 

5 R W Tyler, The relation between recall and higher mental processes, m C H. 
Judd, Education as Cultivation of the Higher Mental Processes , New York Mac- 
millan, 1936, pp 6-17 
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processes as applying principles and drawing inferences. Furst 6 
reported low median correlations among 29 measures of achieve- 
ment of different objectives of general education for high-school 
and college students over a two-year period of instruction. In the 
college group the median r s were 312 at the beginning of the 
period and .347 at the end In the high-school group the median 
r’s were 229 and 311, respectively Wittenborn and Larson 7 
reported intercorrelations of from 60 to 75 among achievement 
scores m German reading, vocabulary, and grammar, and corre- 
lations of from .50 to 59 between semester grades and these 
achievement scores. 

The differences m these studies m conclusions concerning the 
specificity of objectives may be due to various factors (1) Differ- 
ences in instructional emphases may lead to either a high or low 
relationship between various objectives. If teachers consistently 
strive to relate facts and principles to their applications, and to re- 
late practice to theory, there may be higher relationships between 
achievement of these objectives (2) The relationship between in- 
formation and application may vary with the difficulty of 
the application problems and also with the similarity be- 
tween the original learning situations and those to which the 
facts and principles are applied in an examination. Also to be ex- 
pected is a lower relationship between knowledge tested verbally 
and applications tested in performance, than between knowledge 
and applications both measured verbally (3) The extent of rela- 
tionship may be a function of the age or maturity of the learner. 
For example, we might find that the relationship between knowl- 
edge of facts and the ability to apply them is higher among college 
students than among third-grade pupils (4) Unreliability of the 
measuring instruments also produces low indices of relationship 

The practical consequence of these researches for the educator 
is probably that each objective must be clearly defined m terms 
of the measures of its attainment The attainment of a particular 
objective cannot be inferred from the measured attainment of 
another objective 

6 E J Furst, Effect of the organization of learning experiences upon the organi- 
zation of learning outcomes I Study of the problem by means of correlation an- 
alysis, J Exp EcLuc 1950, 18 215-228, II Study of the problem by means of factor 
analysis, ibid , 1950 , 18 343-352 

7 J R Wittenborn and R P Larson, A factorial study of achievement in college 
German, / Educ Psychol , 1944, 35 39-48 
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GENERAL AND SPECIFIC OBJECTIVES 

Educational objectives may, o£ course, be classified in many 
ways One distinction is that between general and specific objectives. 
This distinction is not a sharp one but represents a continuum 
from extreme generality to extreme specificity General objectives 
control the general learning situation, such as “a happy and useful 
life m society” or acquisition of ‘‘the ability to reason scien- 
tifically ” 

“Ultimate or general objectives are essentially the same at all 
levels from kindergarten through Grade 12. Important differences 
are found only in relative emphasis and in the immediate ob- 
jectives for the various levels ” 8 Specific objectives, on the other 
hand, are the narrower day-to-day goals, such as “the ability to 



Fig 31 Graphic Illustration of Relationship Between General and Specific 

Objectives 

use the possessive singular correctly,” or “the ability to make sub- 
jects agree with verbs in number,” or “the ability to use the tab- 
ular key in indenting for paragraphs,” or the “use of the proper 
form in introducing one person to another.” 

Both general and specific objectives are necessary in any clear 
formulation of objectives, since the achievement of general ob- 

8 A Look at Continuity m the School Program, 1958 Yearb Assn for Super- 
vision and Curriculum Develop , p 119 
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jectives depends upon the contribution made by each specific 
factor m relation to every other. Fig. 31 shows this interde- 
pendence. 

Some may argue that excellent teaching practices can exist with- 
out the conscious and explicit formulation of objectives But the 
clarification of objectives is necessary for the evaluation of teach- 
ing practices and pupil achievement, even when it is not es- 
sential m instruction And this clarification usually assists in 
teaching toward the objectives because of the directive influence 
of objectives upon the selection of content, activities, and ex- 
periences. “Because of important relationships among many sub- 
ject areas in kindergarten through Grade 12, objectives involving 
various subject areas should be stated in such a manner and ac- 
complished in such a way that they reinforce and supplement 
each other as much as possible, and so that the relationships are 
readily perceived by the students ” 9 The value of any statement of 
objectives is determined by the extent to which the classroom 
teacher incorporates it into his thinking and practice 

HOW TO FORMULATE OBJECTIVES 

To assist in formulating objectives, we discuss briefly the de- 
sirable form and content for statements of objectives We then 
give illustrations of objectives for education in general and for 
specific subjects 

Form for Stating Objectives 

L Objectives should be worded in terms of changes expected 
in the pupil rather than as duties of the teacher, since attainment 
of objectives must in any case be evaluated m terms of pupil 
changes The following shows the difference between the two ways 
of stating objectives* 

Teachers objective To teach the knowledges, skills, habits, and atti- 
tudes involving the multiplication table in arithmetic 
Pupil objectives* 

Knowledge— To know the multiplication table. 

Skill— To be able to apply the multiplication table to problem 
solving. 

*Ibid,-p. 121. 
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Habit— To use smaller numbers as multipliers. 

Attitude— To respect the power and value of the multiplication 
table. 

2 An objective should be put in terms of observable changes 
m the pupil between the beginning and end of his experiences in 
a defined segment of the educative process. Unless we can tell 
whether pupils are changed, we shall have difficulty in justifying 
the objective, however worthy it may appear on philosophical 
grounds 

3. The terminology of the objective should be clear; its mean- 
ing should be defined in terms that pupils, parents, and other 
teachers can appreciate. Obviously, such clarity often requires 
much thought and discussion. 

4. To prevent confusion and facilitate ready identification of 
the objective, each statement should refer to only one objective. 
“To be able to translate French into English and English into 
French, with correct use of idioms” is not as clear as when these 
are stated as three separate objectives. 

5. Objectives should be grouped for use in guiding pupil ac- 
tivities, in organizing units of work, and in constructing evalua- 
tion devices That is, specific objectives should be grouped under 
the objective that is general to them. 

Content of Statements of Objectives 

1. Statements should contain only “real” objectives, not those 
to which merely lip service is given. Teachers may be tempted to 
formulate a glib statement rather than to think through their own 
serious purposes. They should ask themselves whether they intend 
actually to do something about each objective and about each 
phrase in the statement of the objective 

2 Objectives should refer not only to the subject matter of a 
course but also, and especially, to the mental processes of remem- 
bering, reasoning, appreciating, and being interested. And par- 
ticularly for the higher mental processes, statements of objectives 
should be comprehensive The higher mental processes are those 
to which the individual makes a large contribution through his 
own conscious effort Such processes as sensation or mere mem- 
ory are considered to be lower in the intellectual hierarchy be- 
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cause the individual makes less contribution, he is more “active” 
when he compares, infers, and abstracts Deductive and inductive 
reasoning are more powerful in solving most human problems 
than is mere recall of facts or the mechanical application of rules 
to familiar problems. 

The classroom teacher will profit from considering and formu- 
lating mental process objectives as well as subject-matter objec- 
tives. Such consideration will lead to more vital, interesting teach- 
ing and presentation of subject matter, in more varied forms, and 
m forms more recognizable by pupils as relating to their needs 
It will also lead to construction of more valid evaluation devices 

3. Both social and individual needs should determine the con- 
tent of statements of objectives These needs can be discovered by 
analyzing the activities and interests of pupils and the society and 
culture in which they will have to function A detailed descrip- 
tion of methods of curriculum making is out of place here but 
may be found m books on curriculum development. 

ILLUSTRATIONS OF GENERAL OBJECTIVES - 

Before considering objectives for specific subjects, let us ex- 
amine attempts to formulate lists of general objectives for the 
work of the schools. Such formulations are, of course, the proper 
task of educational philosophers, scholars, scientists, administra- 
tors, curriculum builders, and other thoughtful citizens. The 
views of such thinkers, reflecting the social and intellectual forces 
of their time, have largely determined the nature of the teaching 
that goes on in the schools. 

But those concerned chiefly with the evaluation of pupil 
achievement have also formulated educational objectives Tyler 
presented one such formulation, derived from work in construct- 
ing achievement tests for several departments of Ohio State Uni- 
versity. 

Type A. Information, which includes terminology, specific facts, and 
general principles. 

Type B. Reasoning, or scientific method, which includes induction, 
testing hypotheses, and deduction. 

Type C. Location of relevant data, which involves a knowledge of 
sources of usable data and skill m getting information from 
appropriate sources. 
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Type D Skills characteristic of particular subjects, which include 
laboratory skills m the sciences, language skills, and the like. 
Type E Standards of technical performance, which include the 
knowledge of appropriate standards, ability to evaluate the 
relative importance of several standards which apply, and 
skill or habits in applying these standards 
Type F Reports, which include the necessary skill in reporting 
projects in engineering or reporting experiments in science 
and the like 

Type G. Consistency m application of point of view, which is most 
apparent in philosophy 

Type X Character, which is perhaps the most inclusive, involving 
many specific factors 10 

Another list of objectives resulted from a classification of the 
wide variety of objectives submitted by the thirty secondary 
schools participating in the Eight-Year Experimental Study of the 
Progressive Education Association To observe the effects of a 
different type of instruction, these thirty schools were freed of 
the influence of college entrance requirements upon their work 
by the colleges’ agreeing to accept all recommended candidates. 
Raths 11 was able to classify all the objectives submitted by these 
schools under the following eight headings: 

1. Functional information 

2. Aspects of thinking 

3 Attitudes 

4. Interests, aims, purposes 

5 Study skills and work habits 

6 Social adjustment and social sensitivity 

7 Creativeness 

8 A functional social philosophy 

The reader should also consult the 45 th Yearbook of the Na- 
tional Society for the Study of Education / 1 2 * 4 Part I, The Measure- 
ment of Understanding, for additional detailed statements of both 
general and specific objectives in various subject-matter areas. 

10 R w Tyler, Constructing Achievement Tests , Columbus Ohio State Uni- 

u L E Raths, Evaluating the program of a school, Educ Res Bull , 1938, 17. 
57-84 

12 Chicago Umv of Chicago Press, 1946 
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This Yearbook emphasizes the importance of teaching and testing 
for understanding. Separate chapters deal with the measurement 
of understanding m various major areas of instruction. 

ILLUSTRATIONS OF SPECIFIC OBJECTIVES 

From the consideration of general objectives we now proceed to 
formulations of objectives within specific subject matters On the 
one hand is the subject matter— skills, facts, concepts, principles, 
methods, and so on On the other hand are the mental processes 
that can operate upon that subject matter, the behaviors a given 
teacher will seek to bring about in his pupils in that particular 
subject-matter field. We can present here only a few formulations 
of objectives to serve as illustrations of the results of this step in 
the construction of evaluation devices. 

Objectives of Instruction in Reading 

Grade I: Reading readiness involves acquisition of the intelli- 
gence, visual and auditory perception, language development, 
background of experience, and social behavior necessary for a 
child to learn to read. The teacher cannot aim explicitly at some 
of these objectives, because their attainment is largely a function 
of certain processes of maturation which we have not yet learned 
how to affect with specific variations in environment, or of factors 
like home background, which cannot be readily changed for in- 
structional purposes. 

Grade III: Know the sounds of all the letters of the alphabet 
and of most of the common phonograms Be able to work out the 
pronunciation of unfamiliar words without help. Read silently 
with greater speed than is attained m reading orally. Read si- 
lently without pointing or lip movements Like to read, and read 
widely in varied sources. Be able to read fourth-grade material 
with satisfactory understanding. 

Grade VI* Read widely so as to extend and enrich experience. 
Continue improvement of basic skills in word recognition and 
comprehension. Read silently with much greater speed than is at- 
tained in reading orally. Acquire training in use of books and in 
the location of information in dictionaries and other reference 
works Acquire skill involved in the reading of factual material. 
Achieve seventh-grade level in reading ability. 
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Objectives of Instruction in Arithmetic 

Some of the essential outcomes that teachers should strive to 
help pupils accept as reasonable, personal goals in arithmetic 
are the following: 

1* To experience satisfactions that come to individuals who possess 
an understanding of the meanings and operations in foundational 
mathematics. 

2. To comprehend and appreciate the important contribution of 
arithmetic to society and personal living. 

3. To possess a meaningful mastery of the basic facts in addition, 
subtraction, multiplication, and division. 

4. To understand the relationship and also numerical difference 
between integers, common fractions, decimal fractions, and denomi- 
nate numbers 

5. To possess abilities and interest in observing, defining, analyzing, 
and solving various kinds of problems. 

6. To develop ability to estimate and verify answers to mathe- 
matical examples and problems. 

7. To possess ability in comparing and making judgment values 
concerning consumer goods. 

8 To be able to read and interpret graphs and tables that repre- 
sent information and facts in the field of consumer economics. 

9. To understand different kinds of units of measure and to be 
able to select and apply with precision appropriate units of measure 
in various situations. 

10. To possess an understanding of the meanings, vocabulary, and 
operations involved in foundational mathematics. 

11. To have developed abilities, values, and interests to motivate 
continued study of mathematics in secondary school 

12 To possess abilities in understanding the value and application 
of foundational mathematics in personal and business economics. 

13 To understand the important role of mathematical meanings 
and operations in scientific and technological research and progress. 

14. To understand the need for learned competency in using the 
language and science of arithmetic in responsible citizenship 13 

For a small unit of arithmetic, the following objectives 14 of 

13 E T McSwain and Ralph J Cooke, Understanding and Teaching Arithmetic 
in the Elementary School, New York Holt, 1958, pp 333-334 

14 By permission from Teaching Arithmetic for Understanding, by John L Marks, 
C Richard Purdy, and Lucien B Kinney, pp 343-344. Copyright, 1958, McGraw- 
Hill Book Company, Inc. 
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the arithmetic of common fractions in Grade 7 illustrate how de- 
sired pupil behavior may be defined. 

1. Vocabulary 

The pupil uses the technical vocabulary of common fractions 
m such a way as to demonstrate his understanding of the basic 
concepts 

2. Interest 

a. His immediate interest in the topic He demonstrates a desire 
to explore situations that call for the addition of fractions. 

b His general interest m mathematics He demonstrates an in- 
creased desire to participate in the class activities and pursue 
the study of mathematics 

3 Meaning of the operation 

a He explains and otherwise demonstrates an understanding of 
the principles basic to changing unlike to like fractions. 

b He demonstrates ability to apply the process of addition of 
whole numbers to common fractions. 

c He demonstrates the ability to extend to common fractions the 
idea of likeness in addition. 

4 Skills 

a He demonstrates speed and accuracy in the addition of common 
fractions and m skills prerequisite to the process. 

b He solves verbal problems using common fractions. 

5. Generalizations 

a. He identifies real situations calling for addition of common 
fractions. 

b He applies what is learned to life situations. 

c He sees the relationship among operations and the dependence 
of algorisms on the nature of the number system 

Objectives in Secondary-School Language Arts 15 

Language arts teachers throughout the nation accept personal, 
social, and occupational competence as the goal of education. At- 
tainment of this outcome may be achieved within the limits of 
the capacity of the individual if his experiences with and through 
the language arts are directed toward: 

15 Commission on the English Curriculum of The National Council of Teachers 
of English, The English Language Arts in the Secondary School , New York 
Appleton-Century-Crofts Copyright © 1956, Appleton-Century-Crofts, Inc 
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1 Cultivation o£ Wholesome Personal Living 
a Sense of values. 

b. Perspective on one’s self and one’s time 

c Extension of experience so as to be good company for one's self 
as well as good company for others through such' habits as con- 
tinued personal reading of high quality and skill m social letter 
writing and conversation. 

d Ability to use the cultural resources m one’s community includ- 
ing the library, radio, television, motion picture, theater, and 
public platform 

e. High degree of competence in the basic skills of reading, writ- 
ing, listening, and speaking 

f Intellectual curiosity and creativeness (so far as possible) in all 
four of the language arts 

g Capacity for logical and critical thinking m expression of ideas 
and. in acceptance or rejection of ideas of others 
h. Personal integrity in thought and expression 
i Intelligent consumption of goods and services because of sensi- 
tivity to the denotation and connotation of words, that is, sales 
resistance without becoming a nuisance as a purchaser, emo- 
tional discount for unsubstantiated superlatives in advertise- 
ments and sales talks, alert attention to ‘‘small print” m con- 
tracts, guarantees, and cautions on how to use a product 

2. Development of Social Sensitivity and Effective Participation in 
Group Life 

a Sensing values in the current scene and their relation to the 
contributions of past and future 
b Recognition of the dignity and worth of every individual 

c. Control of one’s prejudices so as to avoid giving offense or 
blocking important group action 

d Skill in the language arts of persuasion, cooperative planning, 
discussion, and decision. 

e Recognition of the social and psychological factors involved in 
communication with people of different backgrounds 
£ A sense of responsibility for critical (as well as imaginative) 
reading and listening in order to understand and appreciate 
elements m American culture and in that of other nations. 

3. Linguistic Competence Necessary for Vocational Efficiency 
a. Following and giving directions. 

b Keeping up with technical knowledge in one’s occupation 
c Maintaining effective interpersonal relationships employer- 
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employee, employee-employee, employer-public, employee- 
public. 

d Developing needed skills m business letter writing, persuasion 
and exposition, and in techniques of interviewing 

Objectives in Secondary-School Algebra I 16 
Students in algebra should have experiences in: 

1 The acquisition of the basic vocabulary 

2. Learning to translate quantitative statements into the language of 
algebra 

3 Interpreting the solution of equations where they have significance 
and m using rules of equality and transformation 

4 Solving general verbal problems using as a means of solution the 
table, graph, formula, and equation 

5 Understanding of carefully considered concepts and principles 
which should lead to fundamental skills and techniques 

a. The four fundamental operations involving positive and nega- 
tive numbers, algebraic monomials or simple polynomials, and 
algebraic fractions mainly monomial denominators 

b. Special products and factoring such as squaring a binomial, 
finding the product of the sum and the difference of two terms, 
factoring a polynomial containing a common monomial term, 
factoring trinomials of the form x 2 plus bx plus c 3 and factoring 
the difference of two squares 

c. Powers and roots, involving the laws of exponents and their use, 
square roots of positive numbers, and fundamental operations 
involving radicals of the monomial type 

6. The study of relationships and of dependence 

a. Interpreting tables of related number pairs 

b. Making graphs based on tables of related number pairs and 
using graphs in the solution of problems 

c Using formulas as means of expressing relationship or de- 
pendence 

d. Equations involving the solution of equations of the first de- 
gree in one unknown, fractional equations, equations of the 
form ax 2 equals b 3 and simple radical equations 

e. Using equations in the study of proportion and of variables 

16 Guide to Secondary Education m Oregon for School Years 1957-1959, Salem 

Superintendent of Public Instruction, State Department of Education, 1957, pp 

141-142. 
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TAXONOMY OF EDUCATIONAL OBJECTIVES 

As the reader looked over the foregoing lists of general and spe- 
cific objectives, he may have been impressed with the variety and 
ambiguity of the terms used. For example, what is meant by “in- 
formation” and “knowledge”? Are these the same or should some 
distinction be made in them? Similarly, what is meant by “reason- 
ing” as against “scientific method”? When two curricula or 
statements of objectives contain a given term, does it have the 
same meaning? When teachers make up a statement of objectives, 
can they feel satisfied that they have thought through all the im- 
portant possibilities? Or may they wonder whether they have not 
overlooked, through accident or personal blind spots, some of the 
objectives with which they should be concerned? Concern about 
some of these inconsistencies in meanings has led to the develop- 
ment of a taxonomy. 

In 1949, a group of college and university examiners organized 
a “Taxonomy Group ” Over several years this group worked 
toward a comprehensive classification of educational objectives to 
be used for several purposes, such as the following: 

1. To facilitate communication among teachers, examiners, and 
other educational workers 

2. To set up a comprehensive, systematic list of the types of be- 
havior at which educational procedures may aim 

3 To provide a source of hypotheses and questions for methods 
of developing curricula, teaching methods, and testing tech- 
niques 

4. To arrange educational behaviors, or objectives, from simple to 
complex 

5 In general, to lay bare many of the hitherto concealed assump- 
tions underlying the statements of objectives that educators 
have developed in the past 

The following brief description of the taxonomy 17 is intended 
merely to introduce the reader to this highly significant develop- 
ment. 

17 Benjamin S Bloom, Max Engelhardt, Edward Furst, Walker Hill, and David R. 
Krathwohl, A Taxonomy of Educational Objectives-The Cognitive Domain , New 
York Longmans, Green, 1956 
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Three Domains 

In the first place, the Taxonomy Group identified three major 
“domains” of objectives— the Cognitive, the Affective, and the 
Psychomotor. The cognitive domain has thus far been most fully 
mapped, and our examples will be drawn from it. The affective 
domain will include attitudes, appreciations, emotional and so- 
cial adjustment, and the like. The psychomotor domain will pre- 
sumably deal with types of small and large muscle skills and 
coordinations such as those involved in surgery, physical training, 
mechanical work, and clerical trades. 

The Cognitive Domain 

Within the cognitive domain, the taxonomy provides for two 
major classes— knowledge, and intellectual skills and abilities. 

Knowledge. The first of these major classes— 1.00. Knowledge 
—has in turn been defined as follows: 

Knowledge as defined here includes those behaviors and test situa- 
tions which emphasize the remembering, either by recognition or 
recall, of ideas, material, or phenomena The behavior expected of 
the student m a recall situation is very similar to the behavior he was 
expected to have during the original learning situation. In the learn- 
ing situation the student is expected to store in his mind certain in- 
formation and the behavior expected later is the remembering of 
this information. Although some alterations may be expected in the 
material to be remembered, this is a relatively minor part of the 
knowledge behavior or test The process of relating and judging is 
also involved to the extent that the student is expected to answer 
questions and problems which are posed in a different form m the 
test situation than in the original learning situation. 

In the classification of the knowledge objectives, the arrangement 
is from the specific and relatively concrete types of behaviors to the 
more complex and abstract ones Thus, the knowledge of specifics 
refers to types of information or knowledge which can be isolated or 
remembered separately, while the knowledge of universals and ab- 
stractions emphasizes the interrelations and patterns m which in- 
formation can be organized and structured. 

While it is to be recognized that knowledge is involved m the 
more complex major categories of the taxonomy (2 00 to 6 00), the 
knowledge category differs from the others in that remembering is the 
major psychological process involved here, while m the other cate- 
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gories the remembering is only one part of a much more complex 
process of relating, judging, and reorganizing. 

Following this definition, knowledge is broken down into types 
such as the following: 

1 10: Knowledge of Specifics— the recall of specific and isolable bits 
of information 

1.11 Knowledge of Terminology-of referents for specific verbal and 
nonverbal symbols 

1 12 Knowledge of Specific Facts— of dates, events, persons, places, 
sources of information, etc. . . . 

1 22* Knowledge of Trends and Sequences— of the processes, direction, 
and movements of phenomena with respect to time . . . 

1 24 Knowledge of Criteria— of the criteria by which facts, principles, 
techniques, and procedures are employed m a particular sub- 
ject . . 

1 32. Knowledge of Theories and Structures— of the body of prin- 
ciples and generalizations, together with their interrelations, 
which present a clear, rounded, and systematic view of a com- 
plex phenomenon, or field 

The Taxonomy Group has also developed illustrative objectives 
and test items for each of the categories of knowledge. For ex- 
ample, 111* Knowledge of Terminology includes such objectives as 
“Ability to define technical terms by giving their attributes, prop- 
erties, or relations” and “Knowledge of the vocabulary of the fine 
arts sufficient to be able to read and converse intelligently ” An 
illustrative test item in this field is the following* 

A synapse can best be described as 

1. a mass or layer of protoplasm having many nuclei but lacking 
distinct cell boundaries 

2 a lapse of memory caused by inadequate circulation of blood 
to the brain 

3. the pairing of maternal with paternal chromosomes during 
maturation of the germ cell. 

4. the long cylindrical portion of an axon 

5. the point at which the nerve impulse passes from one neuron 
to another. 

Intellectual Skills and Abilities. The second major heading of 
the cognitive domain— intellectual skills and abilities— includes 
the following categories of objectives, each of which, with its sub- 
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categories, is carefully defined. Each is also illustrated with ob- 
jectives and test items from actual subject-matter fields. 

2 00 Comprehension 
2 10 Translation 
2.20 Interpretation 
2.30 Extrapolation 

3.00 Application 

4.00 Analysis 

5.00 Synthesis 

6.00 Evaluation 

The interested reader is referred to the Taxonomy itself for a 
wealth of additional definitions, illustrations, and sample test 
questions. 

STUDENT PARTICIPATION IN EVALUATION 

Should teachers and school administrators make all decisions 
concerning content and procedures in evaluation? Or should stu- 
dents participate in such decisions? Modern psychology and demo- 
cratic social values agree that important educational objectives can 
be achieved by having students participate. Many individual 
teachers and school systems have increasingly been placing re- 
sponsibility on students for evaluating their own achievement. 
Nor is this restricted to any particular level of education; it is 
being done from the first grade to the university. 

An example of such participation in the first grade is given in 
the following- 18 

In one school, the first grade children attempted to evaluate their 
own level of development with respect to points that they as a group 
felt to be important. Since they thought that their parents would be 
interested, they reported to them, too The teacher worked with each 
child to help him get a reasonably correct concept of his perform- 
ance level before the group finished the project. Here is the report as 
they developed it 

Dear Father and Mother, 

This is my report to you. All the children helped decide the things 
to report on. 

18 F E Harris, Three Persistent Educational Problems * Grading, Promoting, and 
Reporting to Parents, Lexington, Kentucky Bulletin of School Services, College of 
Education, University of Kentucky, 1953, 24 28-29 
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1. I am a quiet worker. . 

2. I am a good listener. 

3. I remember my jobs 

4. I finish my work. . . . 

5. I let other people have 
turns. 

6 I keep my hands at 
home 

7 I work to make the First Grade 
a nice place. 

8 I am a good helper 


9 I try to be a nice person in 
the rest room . 

10 I walk in the halls (not 
run) 

11 I try to be kind. 

12. I am a good neighbor in 
groups 

13 I cross streets safely . 

14 lam fair when I play. . 

15 If I stay for lunch, I try to be 

a good helper 

Signed 


An illustration at the college level is provided by a course 
taught by one of the present authors After considerable discussion 
of the objectives to be achieved in the course, the students de- 
cided that one desirable activity for themselves would be to 
specify these objectives m detail, design appropriate test ex- 
ercises to evaluate their achievement, administer the tests, score 
and interpret them, and finally report the results to the class Dur- 
ing the first four weeks of the course the 33 students read the text- 
book fairly rapidly, after which they divided themselves into 11 
committees of three each. Each of these committees was respon- 
sible for one periodical test, so that each student in the course 
took 10 tests at weekly intervals This procedure proved to be 
highly motivating Indeed, the instructor's chief function often 
became that of umpire when the wording of a particular item was 
hotly challenged by one or another of the students who had missed 
it. Moreover, a healthy group rivalry developed not only as to 
item wording but also as to completeness of reporting the results, 
including estimating the reliability of the test, reporting the num- 
ber of times each item was missed, and making recommendations 
for turning the test results into grade equivalents. 

Obviously, this general procedure can be applied, with in- 
numerable modifications, m any subject-matter area and at all 
levels. The instructor tends to become a resource person rather 
than the sole purveyor of wisdom In the example just cited, some 
of the committees asked the instructor to review their questions 
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before they were administered, others did not. Thus the amount 
of control exercised by the teacher varied considerably. 

Recent years have seen increasing attention given to the notion 
of '‘self-evaluation”— -the pupils themselves carrying out all steps 
in evaluation. Usually this concept is linked to a pattern of edu- 
cation such as the following. Pupils determine to a large extent, 
with the guidance of their teachers, what they will undertake to 
learn. They identify the problems with which they wish to con- 
cern themselves. These problems may take the form of traditional 
subjects and be recognizable as problems in arithmetic, physics, or 
geography Or more likely, they may cut across traditional subject- 
matter lines, as when pupils attack the problem of preventing the 
sewers m their neighborhood from overflowing after a heavy rain 
and find themselves concerned with the physics of fluids, sanitary 
engineering, politics, public opinion, taxation, and health 

Whatever form the problem may take, many educators insist 
that more of the responsibility for identifying and selecting the 
problems that pupils will work on should be given to the pupils 
themselves. Pupils will need help, of course, m identifying and 
solving their problems. They will get this help from their teach- 
ers. They will need to learn how to use reading and community 
resources effectively in identifying and solving their problems. 
They will learn to keep personal educational records to facilitate 
their learning They will learn to work together in groups in 
identifying and solving their problems And they will develop 
improved reading skills of a kind necessary for problem solving 
and perhaps different from those previously used in school Above 
and beyond these is the necessity for developing skills in self- 
evaluation. 

Why has such an educational program, including self-evalua- 
tion, been proposed? (1) It fits in with the idea of making learn- 
ing more significant by giving greater responsibility to the learner 
Motivation will be stronger and more genuine when pupils work 
on problems that they themselves have identified and selected as 
significant to themselves Their "ego involvement” m the learning 
process and the transfer of what they learn in school to out-of- 
school life will be greater when they have acquired skill in iden- 
tifying and solving their own problems The ability to con- 
tinue learning and to teach oneself should be greater in adults 
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who have had to develop the necessary skills during their school 
days. And if the process is to be truly significant, it must be ac- 
companied by self-evaluation whereby the students themselves 
largely determine what is to be evaluated and how the evaluation 
is to be carried out. 

(2) The idea of self-evaluation also stems from the concern of 
educators with the democratic process If schools are to produce 
adults who live democratically, the school organization should ex- 
emplify the tenets of democracy Many educators conclude that 
schools in which the pupils have no voice in determining on what 
grounds they are to be evaluated or how the evaluation is to be 
made, are not furthering the democratic ideals that teachers 
profess 

But, the reply goes, there must be realistic and severe limits to 
how far self-determination can be allowed to go. Democracy does 
not mean that everyone is qualified to do anything, that everyone 
can have responsibility and authority for every phase of the edu- 
cative process The patient on the operating table, to use an ex- 
treme analogy, does not have and does not want the right to dis- 
cuss with the surgeon whether he should have an appendectomy 
or how it should be done By the same logic, the six-year-old child 
is not qualified to have a voice in deciding what he should study, 
or how Indeed, at all levels of education, it is the teachers and 
other mature citizens who should primarily determine the cur- 
riculum For them to give away any important share of this re- 
sponsibility to the "consumers” of education would amount to 
their failing to put their superior training and competence to 
full use For pupils to have any large share in evaluating their own 
achievement would amount to the blind leading the blind. To in- 
troduce value-laden terms like democracy into a discussion of 
these issues, it is charged, is to becloud the issue What we need 
are the educational methods, under any label, that lead to the 
greatest achievement of the most valid educational objectives by 
the greatest number of pupils. Teachers are the agents of society, 
selected and trained to be highly qualified in determining what 
pupils need to learn and how they can learn it, and in evaluating 
pupils to determine how well they have learned. 

It is exactly at this point that many teachers in recent years 
have taken the position that (a) democratic ways of living must 
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be learned in schools as well as elsewhere, (b) the best and per- 
haps the only way to learn democratic ways of living is by ex- 
periencing a democratic way of life including a democratically 
organized system of education, (c) the boredom, inertia, and in- 
effective learning that characterize many pupils in present-day 
schools result from teaching that is not attuned to their needs 
and concerns, (d) the remedy for the inadequacies of our schools 
in training for democratic living and in teaching pupils the other 
things they need lies in destroying the teachers’ monopoly in cur- 
riculum building and evaluation 

This is not the place for any full discussion of alternative ap- 
proaches to curriculum building, classroom management, and the 
organization of learning in modern schools But so far as these 
approaches imply the need for self-evaluation, we must consider 
them here. Is self-evaluation desirable? Our answer must be af- 
firmative, but qualified as follows: 

1. Self-evaluation by pupils must be “ taken seriously” by teach- 
ers if it is to have optimum effect on learning. Evaluations of pu- 
pil achievement have always been used as bases for the distri- 
bution of rewards (high marks, honors, admissions, prizes, and 
the like) and deprivations If self-evaluation is taken seriously, it 
should be similarly used as bases for distributing rewards What- 
ever these rewards and deprivations may be in more democrati- 
cally oriented, pupil-centered, problem-process systems of educa- 
tion, some analogue of them, perhaps more intrinsic than grades 
and marks, must exist If not “taken seriously” as bases for re- 
wards, self-evaluation will lose whatever good effect it can have 
on the learning process 

2 Self-evaluations should be as valid as possible. The teacher 
will need to guide and train pupils to make valid self-evaluations. 
He cannot rely solely on pupils’ feelings of satisfaction or dis- 
satisfaction with their performance and achievement. The mere 
fact that a pupil feels he has achieved an objective is no evidence 
of the desirability of the learning process he has completed. Peo- 
ple tend to feel satisfied with the results of their visits to fortune- 
tellers, or quacks of other kinds The unsupported statements of 
students are insufficient evidence that they have achieved new 
understanding. 

How much the learning process can be pupil-oriented may 
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depend on how much the educational achievement serves as a 
“gateway” to highly desired goals When achievement in a cur- 
riculum constitutes the path to higher, more rewarded positions 
in society, self-determination and self-evaluation of learning are 
less usable as bases for rewards and deprivations. We can see this 
in professional education. The kinds of preparation needed for 
entering medical or legal practice cannot be determined by the 
student as much as can general education m the fifth grade. In the 
former case, society must set standards to govern the competition 
for admission. For its own protection society must enforce these 
standards by systems of evaluation that are anything but “self- 
evaluation.” In the fifth grade, on the other hand, what a pupil 
learns and how he goes about learning it may be more realistically 
left in his own hands to some extent. His self-evaluation of his 
learning does not here result in regulation of social mobility. 

In short, the feasibility of self-evaluation depends on the ex- 
tent to which achievement of instructional objectives is a vehicle 
to social rewards for which there is competition. There can be 
wider distribution of the rewards to which high achievement in 
the fifth grade leads than of those to which adequate achieve- 
ment in medical school leads Realistic understanding of the 
feasibility of self-evaluation in American education, it seems to 
us, must take such competition into account. 


LABORATORY EXERCISES AND' DISCUSSION QUESTIONS 

1. In what ways was the curriculum of the high school you attended 
shaped by the needs of the society and community it served? In 
what ways was it shaped primarily by the needs of the individual 
student? 

2 Under what conditions would it be desirable for a teacher to use 
the same tests year after year, improving them by whatever experi- 
ence and statistical means are available, instead of constructing or 
selecting entirely new ones each year? 

3 Why are there variations between state and community school sys- 
tems in instructional objectives for nontool subjects such as Amer- 
ican history? How do these variations affect the applicability of 
standardized tests? 

4. What are the responsibilities of a primary-grade teacher m the area 
of measurement and evaluation? Compare these with the responsi- 
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bilities of a teacher of mathematics and a teacher of vocational 
education in high school. 

5 Compare measurement in arithmetic with measurement in the 
social studies, biology, reading, music, and art. What are the im- 
portant similarities and differences? 

6. What changes m emphasis m educational objectives do you think 
have been taking place over the last twenty-five years? What evi- 
dence can you cite to support your answer? How have these changes 
affected educational measurement? 
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Composing Test Items 
Types of Test Items 
Simple-Question Items 
Supply-Completion Items 

Constant-Alternative Items (True-False and Others) 
Changing-Alternative Items (Multiple-Choice) 

Matching Items 
Analogies 

Rearrangement Items 

Arranging and Administering Short-Answer Tests 
Assembling Items into Parts 

Editing the Items and Arranging Them in Order of Difficulty 
Within Parts 

Arranging Items for Easy 'Scoring 
Preparing the Scoring Key 
Directions to the Pupil 
Directions to the Test Administrator 

Product and Procedure Evaluation ( Manipulative-Performance 
T ests) 

Analyzing the Product into Specific Features 
Scoring Specific Features 

Illustrative Product and Procedure Evaluation Devices 

Measuring Scale for Handwriting Check List for Use of 
Microscope. “Setups” for Evaluating Shop Procedures 

Open-Book Examinations 

Oral Examinations 

Let us assume that the objectives of instruction have already 
been stated in accordance with the procedures in Chapter 7. At 
this point, then, the teacher has a set of objectives (in the form of 
grouped, unitary, understandable statements about observable 
changes in pupils) toward which instructional effort is actually 
directed, which involve both subject matter and mental processes, 
and which have been determined on the basis of social and in- 
dividual needs. 

From this point onward, the construction of evaluation de- 
vices requires answers to the following questions* 
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1. At what objective or group of objectives is the evaluation de- 
vice aimed? 

2. Which of the following types of devices is best suited for 
evaluating the achievement of these objectives? 

a. Devices involving symbols (verbal, mathematical, musical, 
etc ) 

b. Devices involving “real things” rather than symbols 

c. Devices involving direct observation of behavior or per- 
formance 

3. If a device involving language is chosen, should it be an essay 
test or a short-answer test? 

4. If an essay test is to be used, how should it be constructed? 

5. If a short-answer test is chosen, should it be an externally 
made, standardized, purchasable test, or a teacher-made test? 
(Refer to Chapter 4 for a discussion of this question.) 

6. If a teacher-made short-answer test is chosen, what types of 
questions should be used and how should they be apportioned 
and composed? 

7 If an externally made, standardized short-answer test is to be 
used, how should it be chosen from among the many avail- 
able? (This question was discussed in Chapter 5 with respect 
to the school testing program The same consideration should 
be given to using a standardized test for evaluating classroom 
instruction according to local objectives as for the school 
testing program.) 

8. If a nonlanguage product or procedure device is to be used, 
how should it be constructed? 

9. What is the place of open-book examinations? 

10 Should oral examinations be used? If so, where and when? 

OBJECTIVES AND EVALUATION DEVICES 

Different objectives require different evaluation devices. Not 
all the different kinds of class achievement can be evaluated by 
the same type of device. Hence, after the objectives have been 
formulated, the next step in constructing an evaluation device is 
to match each objective, or set of objectives, with an appropriate 
kind of evaluation device. Tyler has well illustrated this pro- 
cedure of singling out an objective so that evaluation devices may 
be constructed to fit its requirements 
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Each of the eight objectives set up for elementary courses in 
zoology was defined in terms of the behavior expected of students. 
In defining the first objective, a fund of information about animal 
activities and structures, the specific facts and general principles 
which the student should be able to recall without reference to text- 
books or other sources of information, were indicated. The second 
objective, an understanding of technical terminology, was defined by 
listing the terms which the student himself should be able to use in 
his own reports, and another list of terms which he would not be ex- 
pected to use, but should be able to understand when he finds them 
in zoological publications. The third objective, an ability to draw 
inferences from facts, that is, to propose hypotheses, was defined by 
describing the types of experiments which an elementary student 
should be able to interpret. The fourth objective, ability to propose 
ways of testing hypotheses, was defined by listing the types of hy- 
potheses which an elementary student should be able to validate by 
experiment, or to propose ways of validation The fifth objective, an 
ability to apply principles to concrete situations, was defined by list- 
ing the principles which elementary students should be able to apply, 
and types of concrete situations in which the student might apply 
these principles The sixth objective, accuracy of observation, was 
defined by listing the types of experiments in which the elementary 
student should be able to make accurate observations The seventh 
objective, skill in the use of the microscope and other essential tools, 
was defined by describing the types of microscopic mounts and types 
of dissections which elementary students should learn to make The 
eighth objective, an ability to express effectively ideas related to 
zoology, was defined by indicating the nature of the reports, both 
written and oral, which zoology students are expected to make and 
the qualities demanded for these reports to be effective. 1 

TYPE OF EVALUATING DEVICE 

Which of the following three types of devices is best suited to 
evaluate the achievement of these objectives: those involving (1) 
verbal and/or mathematical language, (2) concrete objects rather 
than symbols, or (3) direct observation of performance? 

These types may be illustrated by referring to Tyler's objec- 
tives, quoted above. Devices involving language (by language we 
mean any system of communication using symbols) apply to the 

1R W Tyler, Constructing Achievement Tests , Columbus Ohio State University, 
1934, p 8 
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first, second, third, fourth, fifth, and eighth objectives. Devices 
involving concrete objects apply to the seventh objective, skill 
in using the microscope and other essential tools, since this skill is 
reflected in the quality of the microscopic mounts and types of 
dissection made by the students Devices involving direct observa- 
tion of behavior also apply to the sixth and seventh objectives, 
since the evaluator directly observes the student’s behavior, the 
movements of his body and eyes, the position and vantage points 
adopted, the skill in manipulating instruments 

The device involving language is represented by the paper-and- 
pencil test, the most frequently used type of evaluation device. 
The preponderance of written language or paper-and-pencil de- 
vices in the evaluation of achievement merely reflects how im- 
portant language is in the school curriculum and in our civiliza- 
tion. 

Devices involving nonsymbolic materials are usually in the 
form of a check list or rating scale upon which may be indicated 
the presence or absence, or degree of quality, of the salient fea- 
tures of the product Typical products are those which pupils turn 
out in art courses, chemical laboratories, home economics labora- 
tories, woodwork and metalwork shops— drawings, precipitates, 
pies, dresses, chairs, book ends, wrenches. 

Devices involving behavior enable an observer to evaluate on a 
rating scale or check list a pupil’s achievement of desirable ways 
of moving or speaking Typically observed under this heading are 
clarity of speech, posture, habits of recitation in class, physical 
education achievement, and efficiency in handling scientific ap- 
paratus 

Obviously, in most cases, teachers will find devices involving 
language best suited to their instructional objectives. Thus, our 
major interest will be in paper and pencil types of measurement 

ESSAY VS SHORT-ANSWER TESTING 

If a device involving language is chosen, should it be an essay 
test or a short-answer test? Let us compare the merits and limita- 
tions of both types of test, primarily for the purpose of review- 
ing the kinds of arguments that have been introduced during 
decades of controversy The various points are not necessarily 
taken up in order of their importance 
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Reliability of Grading or Scoring 

In general, the short-answer test can be graded more reliably, or 
consistently, than the essay test This means that a given short- 
answer test paper will have the same score no matter who grades 
it or how many different occasions the same person grades it, if 
we disregard clerical errors. On the other hand, different people 
or the same person at different times will not grade essay tests in 
the same way The variability in grading is readily apparent in 
Table 10, listing the grades assigned to each of ten student essays 
which from 30 to 47 readers read and graded 


Table 10. Grades Given to Student Essays by 47 Raters 2 


Paper 

A 

B 

C 

D 

F 

Totals 

1 

0 

1 

17 

13 

8 

39 

2 

0 

i 

28 

11 

7 

47 

3 

1 

6 

33 

5 

2 

47 

4 

1 

2 

30 

8 

5 

46 

5 

2 

10 

32 

3 

0 

47 

6 

5 

14 

24 

3 

1 

47 

7 

0 

9 

15 

3 

3 

30 

8 

2 

9 

19 

13 

3 

46 

9 

1 

1 

9 

15 

21 

47 

10 

1 

3 

20 

14 

6 

44 

N 

13 

56 

227 

88 

56 

440 

% 

3 

13 

51 

20 

13 

100 


Pidgeon and Yates 2 3 administered a number of essay-type Eng- 
lish examinations on different occasions to groups of eleven-year- 
old children Seven examiners marked the scripts, and a complex 
experimental design enabled a variety of statistical analyses to be 
carried out. “The results of the experiments that we have out- 
lined . . . show that even in ideal conditions, which cannot in 


2 Adapted, from P L Dressel, Evaluation m the Basic College , New York Harper, 
1958 (Not all papers were read by all raters) 

3 D A Pidgeon and A. Yates, Symposium The use of essays m selection at 1 1 IV 
Experimental inquiries into the use of essay type English papers, Brit J Educ 
Psychol , 1957, 27.37-47 
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practice be contrived— that is, with a faultless system of marking 
—papers of this kind do not achieve the level of reliability that 
is maintained by objective tests, nor do they achieve the same 
degree of valldlty. ,, 

The unreliability of rating essay tests has been demonstrated 
repeatedly by many experiments. All these investigations found 
that scores on essay tests, graded according to the usual methods 
by different graders, vary widely A large amount of this variation 
may be due not only to the unreliability of scoring, but also to a 
difference in the standards required for various grades. 

Among other factors possibly responsible for unreliability in 
grading essay tests are psychological factors, influence of hand- 
writing, and the order in which the papers are read. Psychological 
factors, such as fatigue, affect ability to distinguish between de- 
grees of merit. As a test grader reads through a large pile of pa- 
pers there are systematic changes, resulting from factors which, 
although varying for different graders, grossly affect the test scores. 
Test papers identical in content receive different grades when 
there are differences in the quality of handwriting. The order of 
reading test papers sometimes leads to different grades for papers 
of comparable content A mediocre test paper read immediately 
after a very superior one may seem poorer than it is; if it were 
read after a very inferior one, it would seem much better. 

Extensiveness of the Sampling of Achievement 

The usual short-answer test containing, say, fifty items or ques- 
tions draws upon a far wider range of pupil achievement than 
does the typical essay test containing less than fifteen questions 
Consequently, with short-answer tests there is less danger that 
chance variations in preparation and achievement will have a 
great effect on test scores Such effects occur when pupils do or 
do not happen to guess correctly which of a small number of es- 
say questions will be asked. Furthermore, the more extensive 
coverage that short-answer tests make possible may produce less 
variation among teachers in the content selected for tests. On the 
other hand, it can be argued that each essay question usually 
elicits a larger sampling of achievement than each short-answer 
question Which sampling is larger hence depends on how the two 
kinds of tests are used. 
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Possibility of the Pupil's Guessing or Bluffing 

The restricted number of alternatives which multiple-choice 
tests present are often considered to let a pupil achieve a higher 
score than is warranted by his true achievement That is, in a 
test of one hundred items each presenting two choices, pupils 
could on the average make fifty correct responses by following the 
advice of a tossed coin. Various statistical formulas have been 
offered to correct for this chance factor. Such mechanically ap- 
plied statistical corrections cannot entirely eliminate the problem 
of guessing, since they are based on theorems of probability or on 
statistical studies of average effects, neither of which can correct 
for the individual pupil's spurious achievement through guessing. 

Nonetheless, as the logic of estimating test reliability shows, 
when a test has adequate reliability we know that the factor of 
chance success is negligible. Chance success on multiple-choice 
items, if the test is reliable enough, will not greatly affect the 
rank order of pupils. 

The essay test, however, may be similarly weakened if it is not 
well constructed and graded A pupil may often gam an advantage 
from the positive effect on grades of such factors as speed of writ- 
ing, good literary style, and ability to “ free-associate” around a 
question Here, however, valid, constant scoring standards can 
counteract the effect of bluffing or guessing in the case of indi- 
vidual students. 

Pretest, or Motivational, Effects on Pupil Achievement 

Does expecting a short-answer instead of an essay test have a 
different effect on a pupil's preparation and achievement? Stu- 
dents certainly think so when they insist on knowing whether they 
will have an essay or short-answer test Several experiments have 
attempted to answer this question Some of them have shown that 
the short-answer test directs attention to detail and exact word- 
ing, whereas the essay test encourages study methods involving 
organization, perception of relationships, and personal reactions. 
Others have shown that the true-false, multiple-choice, comple- 
tion, and essay tests are equally good for motivating the learning 
of facts. Some studies show significant differences between the 
essay and the objective-type tests, but others show no significant 
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differences when subsequent retention of the subject matter was 
tested. The conclusion on this issue probably cannot be general. 
It depends on what kinds of essay and short-answer tests students 
have experienced in the past, what expectations they have de- 
veloped concerning such tests, and the mental processes required 
by the content of the test items. 

POSTTEST, OR INSTRUCTIONAL, EFFECTS ON PUPIL ACHIEVEMENT 

We can break this question down into (1) the suggestive effect, 
if any, of the untrue material included in short-answer tests and 
(2) the potentialities of the two kinds of test for increasing various 
kinds of achievement Negative suggestion refers to the possibility 
that the false statments m true-false tests and the incorrect alter- 
natives in multiple-choice tests may implant misinformation m 
the minds of pupils. That is, students may retain the false ele- 
ments of tests and later on believe them to be correct. Research 
has shown that the small amount of negative suggestion is fully 
offset by an even greater positive suggestion, leaving a positive 
net effect So, on the whole, pupils learn more than they lose by 
taking true-false tests 

The value of the two types of tests for instructional purposes 
can have two forms. One such value for the essay test is urged 
forcefully by Krey: 

There is one skill which may, indeed has been, seriously impaired 
by the excessive use of the new- type tests This is skill in expression, 
the ability to set forth some topic in social science clearly, con- 
vincingly, and agreeably. Teachers m college have begun to remark 
that students who come to them from school systems in which the 
new-type test has been used almost exclusively for a number of years 
are unable to express themselves cogently either orally or in writing 
In school systems in which the new-type test has been used extremely, 
it has been possible for students to avoid writing a single complete 
sentence except m courses in English composition Inasmuch as 
coherent and cogent composition is still one of the most widely used, 
as it is one of the most valuable, skills m social science, it would 
seem essential to continue to use the essay-type examination, if for 
no other reason than to afford practice in this skill . 4 

4 T L Kelley and A C Krey, Tests and Measurements in the Social Sciences , New 
York Scribners, 1934 
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Although Krey applies his argument only m the social sciences, 
his point of view has been upheld m many other subject-matter 
fields. Granted the importance of the skills he mentioned, the 
essay test becomes essential as a motivator and instructional device 
for the development of those skills However, ability to write 
“coherent and cogent composition” is so important that it should 
by no means be left to incidental learning while taking an exam- 
ination On the contrary, it should be carefully provided for in the 
instructional program and be separately evaluated 

Short-answer tests may also be of instructional value, as shown 
by a study by Curtis and Woods, 5 who compared the teaching 
values of four common practices m correcting examination pa- 
pers. The four methods were as follows: 

1. Pupils corrected own papers while teacher read the correct 
answers. Free discussion followed 

2. Teacher checked incorrect items but made no corrections. Pa- 
pers were later returned and discussed item by item. 

3 Teacher carefully wrote m all corrections Papers were later 
returned and discussed item by item. 

4. Teacher carefully wrote in all corrections Papers were later 
returned but only the questions pupils asked were discussed 

On the next day and again after six weeks, the test containing 
one hundred items in various short-answer forms was repeated 
without warning. The first method, m which the teacher is least 
active and the pupils most active, resulted in the greatest improve- 
ment in scores. 

A process of using “testing” for teaching has lately received 
considerable attention. Skinner 6 has developed “teaching ma- 
chines” m which materials are presented much like tests of 
the short-answer type Although the teaching machines are not in- 
tended as tests or evaluation devices, they warrant mention at 
this time According to Skinner 

Sets of separate presentations or “frames” of visual material are 
stored on disks, cards, or tapes. One frame is presented at a time, 
adjacent frames being out of sight In one type of machine the stu- 

5F D Curtis and G G Woods, A study of the relative teaching values of four 
common practices m correcting examination papers, Sch Rev , 1929, 37 615-623 
6 B. F Skinner, Teaching machines. Science , 1958 , 128 969-977 
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dent composes a response by moving printed figures or letters His 
setting is compared by the machine with a coded response. If the two 
correspond, the machine automatically presents the next frame If 
they do not, the response is cleared, and another must be composed. 
The student cannot proceed to a second step until the first has been 
taken. A machine of this kind is being tested in teaching spelling, 
arithmetic, and other subjects in the lower grades . . . For more 
advanced students— from junior high school, say, through college— a 
machine which senses an arrangement of letters or figures is unneces- 
sarily rigid in specifying the form of response. Fortunately, such stu- 
dents may be asked to compare their responses with printed material 
revealed by the machine. In the machine . . material is printed in 

30 radial frames on a 12-mch disk The student inserts the disk and 
closes the machine. . All but one corner of one frame is visible 
through the window. The student writes his response on a paper strip 
exposed through a second opening By lifting a le\er on the front of 
the machine, he moves what he has written under a transparent cover 
and uncovers the correct response m the remaining corner of the 
frame. If the two responses correspond, he moves the lever hori- 
zontally This movement punches a hole in the paper opposite his 
response, recording the fact that he called it correct, and alters the 
machine so that the frame will not appear again when the student 
works around the disk a second time . . The student proceeds in 

this way until he has responded to all frames He then works around 
the disk a second time, but only those frames appear to which he has 
not correctly responded When the disk revolves without stopping, 
the assignment is finished 

Short-answer tests can have instructional value when they are 
used so as to provide practice. Thus both the essay and the short- 
answer test can have positive effects on achievement, each in its 
special way. The instructional value of the essay test involves the 
highly important ability to marshal and organize ideas with a 
minimum of outside help, the instructional value of the short- 
answer test can be aimed at the wide variety of other objectives 
that can be tested in this form 

Labor of Construction 

To make an essay test in its usual form requires far less effort 
than the short-answer test does This follows from the differences 
between the two types of tests in the number and precision of 
the questions put to the pupil As shown in the following sections, 



204 EVALUATION OF CLASSROOM INSTRUCTION 

good short-answer test items can be composed only by giving 
thoughtful and detailed attention to instructional objectives, and 
by applying much general intelligence. Essay test questions are 
usually fewer, less specific m content, and less carefully composed 
with regard to subtle psychological values. Furthermore, it is pos- 
sible to accumulate short-answer test questions from year to year; 
they merely require editing to keep them up to date This ac- 
cumulation increases (1) the sampling of the subject matter, (2) 
the flexibility of testing for special purposes, (3) the possibility of 
constructing “equivalent” forms of tests for determining relia- 
bility, and (4) the ease of constructing short-answer tests. 

Labor of Scoring and Grading 

Here the short-answer test is superior because it can be scored 
quickly and little skill is required Although an essay test can be 
constructed m less than one hour, grading it may require perhaps 
ten hours A short-answer test may require ten hours for construc- 
tion and perhaps one hour for scoring The essay test requires 
expert knowledge for both construction and grading, whereas a 
short-answer test requires an expert only for its construction Al- 
though these illustrative time estimates would probably never 
apply in a real case, it is clear that there is little difference be- 
tween the two types m the total quantity and quality of the work 
involved, unless the number of pupils tested is far greater than is 
usual m the average classroom. In this case, the short-answer test 
has a major advantage because of its easy scorability 

Cost of Administration 

Short-answer tests usually are reproduced by mimeograph or 
a similar method, so that each pupil will have a copy Essay tests, 
on the other hand, can be written on the chalkboard or dictated 
orally The importance of these factors depends on the availability 
of reproducing devices to the classroom teacher. Since most 
present-day schools have such devices, this consideration should 
probably not affect the teacher’s choice between the two types 
of tests. 

Attitudes of Pupils Toward the Two Types of Tests 

The evidence on pupil attitude has differed Some investigators 
report that pupils prefer essay tests, and others report a preference 
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for the short-answer test. Some claim that pupils, realizing that 
marks on essay tests are relatively unreliable, consider them unjust 
and prefer short-answer tests for the reliability of scoring which 
they insure. However, Jones 7 found that the statement, “I think 
one’s ability is far better shown through discussion questions than 
through short objective questions,” was agreed to by 68 percent 
of the students in colleges which gave senior comprehensives, and 
55 percent of the superior students in other colleges. Alumni 
taking both types of examinations offered even more favorable 
comments on the essay test, because they felt that it was more im- 
portant to be able to discuss an issue than merely to check it. 

Since attitudes are learned, students’ feelings on this issue will 
depend on their experience with the two kinds of tests. Teachers 
can probably shift these attitudes in either direction according 
to the skill and wisdom they apply to using the two m their class- 
rooms 

Intellectual Pleasure and Professional Growth Derived by 

the Teacher 

Most of the work in short-answer testing goes into the construc- 
tion of the test, whereas most of the work in essay testing goes into 
grading the test How do the two types compare as far as pleasure 
in the work is involved? Vernon’s preference is one with which 
most teachers will agree: . . The setting of a new-type test 

is a fascinating occupation, which can be done in odd moments 
throughout the year; and the marking is simply a routine matter 
which involves no mental strain By contrast, the marking of large 
numbers of essay-type scripts in psychology is the most trying work 
that he has ever had to do.” 8 

Constructing short-answer tests probably results in greater 
professional growth for the teacher than does constructing essay 
tests The need for thinking through instructional objectives, for 
intensive attention to subject matter, for sophistication in the 
logical theory of measurement, for insight into pupil difficulties 
and errors is greater in short-answer testing. In satisfying these 

T E S Jones, The relationship of examinations and instructions, Proc 1936 , In- 
stitute for Administrative Officers of Higher Institutions 

8 P E Vernon, The Measurement of Ability , London* Umv of London Press, 
1940, p 247 
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needs the teacher should acquire desirable skills that carry over 
into all phases of teaching 

Torbet 9 studied the attitudes of a selected group of 150 second- 
ary-school teachers m Colorado— 50 English, 50 mathematics and 
science, and 50 homemaking and shop— on general testing issues, 
issues related to the mechanics of testing, and issues in which per- 
sonality played a predominant role. According to his findings: 

Teachers clearly agreed with expert opinion on the value of test- 
ing in the educational program, on returning test papers and explain- 
ing the answers for instructional purposes, on the necessity of goals 
for testing, and on selecting important points m the instruction for 
testing. . The areas of disagreement with the experts suggest that 
the overall mental hygiene aspect of testing needs attention Teachers 
seldom mentioned the pupils in test evaluation. On the contrary, it 
appeared that testing was an onerous task to teachers and an authori- 
tarian weapon in their hands to compel obedience of pupils. There 
were, however, many individual exceptions to this generalization. 

The majority of teachers interviewed did not seem to under- 
stand the mechanics of good testing 

Distorting Effects on Manifested Achievement 

Here we are concerned with whether essay tests and short-an- 
swer tests introduce factors between the teacher and pupil per- 
formance that distort the expression of achievement, just as 
colored glasses change things. Do essay tests involve behavior on 
the part of the pupil that colors his achievement? Do short-answer 
tests elicit behavior that reflects not only achievement but also 
intelligence and test sophistication that operate to provide him 
with correct answers even when he does not really have the 
achievement at which the test is aimed? Essay tests measure abil- 
ity in expression, breadth of vocabulary, speed of writing, and 
other aspects of pupils that may be irrelevant to a particular kind 
of achievement. The “halo” effect of the teachers general impres- 
sion of a pupil also comes between the pupil's achievement and 
the teacher's evaluation of it 

Short-answer tests, however, are not necessarily free from this 

9 David P Torbet, The attitude of a select group of Colorado secondary school 
teachers toward informal teacher-made tests as measured by a projective interview, 
/ Educ Res , 1957,50 691-700 
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distortion A pupil must be able to follow the instructions given 
in a test and then manipulate his knowledge and intellectual re- 
sources in such a way as to fit them to the requirements of the 
question. Ebel has presented an excellent summary 10 of the “ir- 
relevant cues” that may twist the achievement of a pupil below 
or above its true value. Short-answer testing requires skill in an- 
ticipating the mental devices that enable a pupil to obtain a 
higher score on a test than his achievement warrants The methods 
of phrasing test questions that minimize this distortion are dis- 
cussed later in this chapter. Here we note only that short-answer 
tests as well as essay tests can distort what they are testing. 

Fitness for Evaluation of Complex Achievement 

It is frequently charged that short-answer tests measure only 
small elements of achievement in the form of details of informa- 
tion and collections of facts, and that essay tests are needed to 
evaluate general understanding, interpretation, capacity for or- 
ganizing and formulating knowledge, and other complex mental 
operations. This belief is reflected in the findings concerning dif- 
ferences in the way pupils prepare for the two kinds of tests. 

Short-answer tests can , however, be designed to get at these com- 
plex types of achievement The yearbook, “The Measurement of 
Understanding ,” 11 described in detail the techniques that can be 
used to evaluate higher mental processes in various school sub- 
jects. Ebel’s chapter, “Writing the Test Item ,” 12 also gives specific 
illustrations of test items for measuring complex understanding. 
Many of these techniques involve short-answer testing. The suc- 
cess of these authors in devising and describing such techniques 
indicates that essay tests have no monopoly on the possibilities of 
evaluating complex achievement. 

The following statement by Freeman sums up our own po- 
sition* “I suggest that we recover our balance, confining objective 
tests to those uses to which they are fitted, and restoring the free 
expression of thought to the position which it deserves .” 13 

10 R L Ebel, Writing the test item, chap 7 m E F Lindquist (ed ), Educational 
Measurement, Washington American Council on Education, 1951, pp 221-223 

11 W A Brownell, 45th Yearb Natl Soc Stud Educ., 1946, Part 1 

12 R L Ebel, op cit , chap 7 

13 F N Freeman, The monopoly of objective tests, Educ Forum , 1946, 10 
389-395 
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Summary Comparison 

The accompanying tabulation summarizes the advantages of 
essay and short-answer tests A plus sign indicates the type judged 
to be superior as far as the factors listed are concerned 


Factor 

Essay 

Short Answer 

Reliability of scoring 


+ 

Adequacy of sampling student achievement 


+ 

Labor required to prepare . 

+ 


Labor required to score 

Providing opportunity for student to select, or- 


+ 

ganize, and integrate 

+ 


Providing opportunity to test effective writing 
Possibility for bluffing, “writing around the 

+ 


topic” 


+ 

Opportunity for guessing 

Freedom from distortion of grading by skill in 

+ 


expression and quality of handwriting 


+ 


CONSTRUCTING AND GRADING ESSAY TESTS 

Once we have decided to restrict the use of the essay test to the 
type of evaluation for which it is best suited, we have the task of 
defining achievement in terms of mental processes— ways m which 
subject matter may be handled The operation of a mental process 
assumes the presence of some material or subject matter to be 
processed or handled by the pupil To find out whether he has 
the knowledge or “raw material” it is usually sufficient to use the 
short-answer type of test This does not mean that short-answer 
or “objective” tests must be restricted to the testing of factual in- 
formation but rather that they are better suited for this purpose 
than essay tests The essay test has long been used m a confused 
way for the simultaneous testing of both factual information and 
the ability to handle or process this information in various ways 
Failure to restrict essay testing to the purposes for which it is best 
suited has resulted in lower validity and efficiency of evaluation. 

One reason for failing to use the essay test only where it is 
suited is that teachers have been unfamiliar with the short-answer 
forms of test items Another is that they have not been sufficiently 
aware of the many types of essay question and of the need for 
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framing questions that will require the mental processes called for 
by instructional objectives The latter reason may be largely 
eliminated if teachers become familiar with types of question like 
those presented by Monroe and Carter. 14 These authors listed 
twenty types of “thought” questions This list cannot claim to be 
exhaustive, composed of mutually exclusive items, or based on ex- 
perimental research, but it should prove suggestive to teachers 
who wish to realize the full potentialities of the essay question. 
We must remember that the question alone does not determine 
the mental processes required or elicited. How the subject mat- 
ter has been taught and how the student has learned also make a 
difference. The same question may require “thought” from one 
student, memory from a second, and other mental processes from 
a third. The thought question for a given student today may be a 
memory question for the same student tomorrow. 

Types of Essay Questions 

Following is Monroe and Carter’s list of types of essay questions, 
with an illustration of each type drawn whenever possible from 
these authors. 

1. Selective recall— basis given 

What do New Zealand and Australia sell m Europe that may in- 
terfere with our market? 

2. Evaluative recall— basis given 

Which do you consider the three most important American in- 
ventions in the nineteenth century from the standpoint of ex- 
pansion and growth of transportation? 

3. Comparison of two things— on a single designated basis 

Compare Eliot and Thackeray m ability in character delineation 

4 Comparison of two things— in general 

Compare the early settlers of the Massachusetts colony with those 
of the Virginia colony. 

5 Decision— for or against 

In which in your opinion can you do better, oral or written ex- 
aminations? Why? 

6. Causes or effects 

Why has the Senate become a much more powerful body than the 
House of Representatives^ 

14 w S Monroe and R E Carter, The Use of Different Types of Thought Ques- 
tions 1 n Secondary Schools and Their Relative Difficulty for Students , Bull 14, 
Bureau of Educational Research, College of Education, University of Illinois, 1923 
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7. Explanation of the use or exact meaning of some phrase in a 
passage 

Tell how a siphon works. 

8 Summary of some unit of the text or of some article read 

Tell briefly the contents of the Declaration of Independence. 

9. Analysis (the word itself is seldom involved in the question) 

What characteristic of Silas Marner makes you understand why 
Raveloe people were suspicious of him? 

10. Statement of relationship 

Why is a knowledge of botany helpful m studying agriculture? 

11. Illustration or examples (your own) of principles m science, lan- 
guage, etc. 

Illustrate the mcorrect use of a relative pronoun with a par- 
enthetical phrase 

12. Classification (usually the converse of number 11) 

Group the following words according to their part of speech 
and name each group: red, boy, run, house, in, with, small, 
slowly, ball, etc. 

13 Application of rules or principles in these situations 

If you sat halfway between the middle and one end of a see- 
saw, would a person sitting on the other end have to be 
heavier or lighter than you m order to make the seesaw balance 
in the middle? Why? 

14. Discussion 

Discuss the Monroe Doctrine. 

15. Statement of aim-author's purpose in his selection or organiza- 
tion of material 

What was the purpose of introducing this incident? 

16. Criticism— as to the adequacy, correctness, or relevancy of a 
printed statement or a classmate’s answer to a question on the 
lesson 

What is wrong with the following menu? [Menu is given below ] 

17. Outline 

Outline the steps required in computing the square root of a 
five-figure number. 

18. Reorganization of facts (a good type of review question to give in 
training in organization) 

The student is asked for reports where facts from different or- 
ganizations are arranged on an entirely new basis. 

19. Formulation of new questions— problems and questions raised 

What else must be known in order to understand the matter 
under consideration? 
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20. New methods of procedure 

How would you change the plot in order to produce a differ- 
ent effect? 

It should be clear— especially from the discussion of the various 
kinds of short-answer questions later in this chapter— that some of 
these types— among them 1, 2, 11, 12, and 19— can be formulated 
in short-answer form, such as completion or simple-recall items. 

Suggestions for Constructing Essay Tests 

1. Use essay questions only to evaluate achievement of the in- 
structional objectives that short-answer forms do not test as well 
or better. 

2- Phrase the questions so they will require as precisely as pos- 
sible the specific mental processes operating on specific subject 
matter that are embodied in the instructional objective at which 
the questions are aimed. 

3. Sometimes the teacher uses an essay test question as a 
“projective technique,” and gives the student no information 
about what basis to use in answering it. The student is encouraged 
to choose and defend his own interpretation of a question, and is 
allowed a free and extended response. The teacher can sometimes 
in this way gain improved insight into a student’s abilities, dif- 
ficulties, and ways of thinking and thus have a basis for guiding 
his learning 

4. Unless you are using the essay test as a projective technique, 
phrase the questions so as to give as many hints concerning the 
organization of the pupil’s answers as are not inconsistent with 
the instructional objectives at which the questions are aimed. The 
teacher should not ask pupils merely to discuss a specific topic 
but should give them the basis of discussion. He should not give 
any hints concerning the organization of answers, of course, if part 
of the objective at which the question is aimed is ability to dis- 
tinguish the relevant bases for discussion. Such “structuring” 
really increases the number of questions or subquestions in an 
essay examination and reduces the length of the answer to each 
question. As such, the more structured the essay question be- 
comes, the more it resembles short-answer test items. Carried to 
an extreme, structuring robs the essay question of its unique value 
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in testing the pupil’s ability to organize and express his answers. 
Each teacher must therefore maintain some balance between open- 
ness and structure in essay questions. He can attempt to elicit as 
much organizational effort from the pupils as possible while giv- 
ing them a common set of reference points that will make their 
answers comparable. 

5, Should you permit choice among questions? Some writers 
hold that only by requiring all pupils to answer all questions 
can their achievement be compared. It is almost impossible to 
equate optional questions for difficulty without an elaborate pre- 
testing program Hence the teacher who permits a choice among 
optional questions can never know whether all the pupils have 
taken a test that is equally difficult. Nor can pupils be relied on to 
choose essay questions from a series of optional questions that will 
enable them to show their achievement in the best possible light. 
Some pupils may think that choosing more difficult questions will 
make the teacher more lenient to them, but others in the same 
classroom will not reason this way 

On the other hand, it sometimes seems that allowing choice 
among questions makes the test fairer Students can better show 
their strengths according to their different backgrounds In a 
sense, students may be made to take the “same” test more ef- 
fectively if they are allowed to choose among questions or topics 
according to their special interests, than if all are forced to write 
on the same topic. 

6. Plan the questions so that the pupil can actually give ade- 
quate answers to all of them within the allotted time if he has the 
required achievement. The questions should be arranged in order 
of increasing difficulty to promote a better distribution of work- 
ing time and better morale while taking the test. Pupils of me- 
diocre or low achievement may become discouraged if they are 
confronted with the more difficult questions at the beginning of 
the test Time will be lost which they could more profitably em- 
ploy on the easier questions. Furthermore, only the better pupils 
are differentiated from one another by the more difficult ques- 
tions The weaker pupils coming to the difficult items at the end 
of the test already have had an opportunity to indicate their full 
achievement, hence discouragement and loss of working time 
will have no adverse effects on them. 
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Suggestions for Grading Essay Tests 

We shall discuss three methods of grading essay tests: (1) the 
percentage-passing method, (2) the check-list point-score method, 
and (3) projective interpretation 

Percentage Passing. The percentage-passing method involves 
giving each question a definite value and marking every answer 
to that question on the scale of 100. Some arbitrary percentage, 
such as 60 or 70, is commonly chosen as the dividing line between 
“passing” and “failing.” “Passing” is usually vaguely defined in 
such terms as “able to meet minimum standards at this grade 
level.” This grading method is still used in some school systems for 
report-card grades. Its major disadvantage is that the standard of 
“passing” varies widely from teacher to teacher Also it permits 
such a wide range of scores— from zero to 100— that it gives a 
spurious notion of how finely teachers can discriminate between 
qualities of performance. Furthermore, it is usually not accompa- 
nied by any system for analyzing answers into specific features A 
definite and unambiguous criterion of excellence of response is 
usually not available 

The shortcomings of this method have been brought out by 
many studies of the reliability of grading essay questions, for this 
is the method usually used m these studies. (See the discussion of 
the reliability of essay test grading on page 198.) As these studies 
have shown, wide fluctuations in grades given a single paper by 
different teachers may be expected in most cases where this 
method is used. 

Check-List Point-Score Method. The check-list point-score 
method requires analyzing the ideal response to the essay ques- 
tion into a series of features or points, each specifically defined. 
The pupil's answer is then judged with respect to each feature 
and a point is awarded if the feature is present in the response. 

An illustration of this method is the way the College Entrance 
Examination Board graded the following item on the interpre- 
tation of sight passages' 15 

A metaphor is a transfer of meaning, one thing or act being named 
or implied when another is meant It is the commonest and most 

15 E S Noyes, Recent trends of the comprehensive examination m English, Educ 
Rec, Suppl 13 , 1940, 21.107-119 
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serviceable figure in language. . . . There is at least one metaphor 
in each of the following passages. Indicate the metaphors in each 
passage and translate them in such a way as to show your understand- 
ing of the author’s use of them. Allow about twenty-five minutes for 
this question The model below is intended to suggest the kind of an 
answer expected. [Model omitted ] 

1. “Poverty is the banana skin on the doorstep of romance.” P. G. 
Wodehouse 

The pupil’s answers to questions in this series were to be 
marked on a maximum of five points: 

Adequate comprehension of the passage as a whole, 1 point 
Explicit indication of the principal metaphors (banana skin and 
doorstep), 1 point 

Adequate translation of these terms, 1 point 

More than merely adequate understanding of the passage (i e., 
recognition of Wodehouse’ humorous purpose), 1 point 
Gomposition—to all answers not incoherent or marred by serious 
grammatical errors, 1 point 

For example, the following response would receive credit for 
only the fifth point: “In this sentence Wodehouse means the ba- 
nana skin to be an aid rather than a hindrance to romance. By 
this Wodehouse shows that a person does not stop to think about 
falling in love merely because of poverty.” The pupil failed to 
comprehend the meaning of the passage, indicated only one of 
the metaphors, mistranslated that one, and lost the fourth point 
for not having more than a merely adequate comprehension. He 
received the fifth point because his answer was reasonably gram- 
matical, had no misspellings, and was properly punctuated. 

The following answer received credit for all points except the 
second: “Wodehouse is humorously saying that poverty is the 
danger that romance faces at its beginning.” The student scored 
the first point because he clearly understood the passage, lost the 
second for failure to indicate the metaphors explicitly, and won 
the third for translating both metaphors, the fourth for recog- 
nizing the humorous purpose, and the fifth for composition. 

In grading by this method the teacher must work out a rigorous, 
explicit analysis of the things desired in the pupil’s response. He 
should write out an answer that contains all these ideas. Perhaps 
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he should also make another list of ideas not regarded as ac- 
ceptable for credit. 

Projective Interpretation. In considering essay tests as projec- 
tive techniques, Sims 16 has suggested the following procedure: 

1. Use an inductive method; only after inspecting the answers 
should you work out a point of view for interpreting them. (If 
you can predetermine the right answer, use a short-answer test ) 
2 Distinguish between manifest and hidden content, between 
results of the curriculum and the manifestations of general per- 
sonality, between the answers and the inferences from them. 
Style, omissions, rationalizations, or attitudes can be as reveal- 
ing as what is consciously written m a paper. 

3 . Identify clearly and exactly what you are looking for, and de- 
velop an organized method for inferring from the data. (Pre- 
sumably this implies techniques like those described for the 
check-list point-score method.) 

4 Read the papers for what they reveal about the learning of in- 
dividual students rather than for simple counts of objective 
facts This usually will give you clues and suggestions for fur- 
ther work with individual students 
5. If it is necessary to determine marks or grades, identify the 
most frequent pattern of response as the basis for one mark and 
classify the deviates into categories of marks above and below it. 
If possible, develop check sheets, rating scales, or sets of objec- 
tive questions for the reader to use in evaluating answers (This 
is also similar to the check-list point-score method.) 

6 Avoid overly broad generalizations. Since essay tests are limited 
samples of behavior, conclusions about personality based on 
them should be tentative. 

Projective techniques for appraising personality require years 
of scientific effort before they become established as trustworthy. 
Some projective techniques, such as the Rorschach inkblots (re- 
quires specially trained clinicians), are still not completely vali- 
dated after decades of research Some psychologists hold that essay 
tests can be considered projective techniques in only a figura- 
tive sense until they have been systematized and validated. But 

16 V M, Sims, The essay examination as a projective technique, Educ Psychol 
Meas, 1948, 8 15-31. 
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they can give insight into personality and achievement that is not 
available by any other means. 

Further Aids in Grading Essay Tests 

The following are also suggested as ways to improve grading 
essay examination papers: 

1. Grade papers without knowing whose paper you are grading. 
Factors such as teacher-student relationships can thus be largely 
eliminated and the paper graded solely on its merit. A teacher’s 
prejudice for or against a pupil cannot then affect the grade he 
gives the paper. The teacher can secure anonymity by having the 
pupils write their name on the back of the examination paper, or 
by assigning numbers to the pupils in such a way that they are 
unknown to him, and later having each pupil put his name op- 
posite the appropriate number 

2. Grade only one question at a time. In this way the teacher 
can compare one pupil’s answer to a given question more easily 
with all the other answers to the question. This procedure requires 
the teacher to keep only one list of points m mind at a time; he 
does not have to waste time continually refreshing his memory 
about the points required in other questions. 

3. Wherever possible, have papers graded by more than one 
person, especially in important examinations that determine pro- 
motion, graduation, and so on. As much as possible, the graders 
should have the same standards and consider the same points. 
Whenever two graders disagree sharply, a third grader should 
read the papers, rather than having the first two graders arbitrate; 
in the latter situation the grader with the more dominant per- 
sonality may determine the grade. 

4. Make special provision for considering sentence structure, 
paragraphing, writing ability, spelling, and so forth Should these 
factors affect the student’s score on an essay examination that is 
primarily concerned with other instructional objectives? It will, 
of course, require a conscious effort on the part of the teacher to 
prevent himself from being influenced adversely by poor spelling 
and grammar, or, on the other hand, influenced favorably by 
neat handwriting, extensive vocabulary, and fine prose. Although 
all these factors in answers to essay questions may be positively re- 
lated to pupils’ achievement of other objectives, they are, strictly 
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speaking, often irrelevant to the specific kinds of achievement at 
which the essay test is aimed In any case, the teacher should con- 
sciously make a decision on this point. 

CONSTRUCTING SHORT-ANSWER TESTS 

Short-answer test construction involves the following steps: (1) 
Draw up an outline or table of specifications, indicating in terms 
of subject matter and mental processes the instructional objectives 
whose achievement is to be evaluated. (2) Compose the individual 
items or questions so that they correspond with specific items in 
the table of specifications (3) Arrange these items in proper order 
and form, prepare directions for the pupils taking the test, pre- 
pare the scoring key, and arrange other mechanical features of 
the test. We shall describe each of these steps in turn. 

Table of Specifications 

The table of specifications draws its material from the state- 
ment of instructional objectives. It differs from the statement of 
objectives in that it is designed to aid in test construction rather 
than in teaching The table of specifications for an achievement 
test will contain only the objectives that can be evaluated by the 
test, it will omit those whose achievement cannot be evaluated by 
a device involving symbols in the form of a teacher-made short- 
answer test. 

The table of specifications should contain some indication of 
the relative importance of each of the various instructional objec- 
tives The subdivisions of the table of specifications should, of 
course, be made on more than one basis so that no important 
points of view will be omitted or unduly emphasized 

Table 11 shows how specifications might be drawn up for an 
examination m physical science. The teacher and students m the 
course could probably express their ideas as to the proper em- 
phasis on various objectives by means of such a table The actual 
number of items will probably change as test construction goes 
on. The teacher will get new ideas about points that the pupils 
should understand or know. He will also probably find that his 
efforts to make up meaningful questions are unsuccessful in some 
areas; in these areas the number of items may be reduced. In 
short, the table of specifications interacts with the process of writ- 
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Table 11. Table of Specifications 


Content 


Objectives 
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Number of lectures 

4 

5 

3 

6 

Number of laboratory periods 

1 

4 

1 

3 

Total time m each area 

5 

9 

4 

9 

I Knowledge and understanding of 





A Scientific facts and terminology 

5 

12 

3 

4 

B Principles, laws, and theories 

2 

3 

2 

4 

C The mathematical treatment of 





physical concepts 

1 


1 

2 

D. Theoretical assumptions and 





valid experimentation 

1 

1 


4 

E Definitions and generalizations 

2 

4 

2 

2 

II Skills and abilities in 





A The solution of mathematical 





problems 

1 



4 

B The application of principles to 





familiar problem situations 

2 

4 

1 

3 

C The application of principles to 





new problem situations 

1 

2 

1 

4 

D Laboratory procedures and 





techniques 


2 


1 

E. The formulation of generaliza- 





tions from specific facts 

2 

2 

1 

2 

F The interpretation and use of 





data, tables, and pictorial 





material 

1 

3 

3 

3 

Totals 

18 

33 

Ti 

33 


mg the questions; each influences the other. The table of specifi- 
cations keeps the teacher aware of the emphasis he is building 
into his test. 

By tallying each item, as it is prepared, in the appropriate 
subdivision in the table of specifications, the teacher can keep the 
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for a Physical Science Examination 17 


Content 

Mathematics, Variation, 
Functions, Right Triangles 

Weathering, Erosional 
Agents, Deposition of 
Sediments, Field Trip 

Mechanical Energy, 
Gravitation, Forces 
and Motion 

Electrical Energy, Statics, 
Magnetism, Electrical Effects 

Chemical Energy and 
Changes, Acids — Bases 

Earth Movements, Dia- 
strophism, Vulcanism, 
Isostasy 

Wave Motion, Light, 

Sound, Electromagnetic 
Radiation 

Metals, Non-Metals, Fuels, 
Carbon Compounds, 

Periodic Chart 

Total Number of Items J 

5 

S 

3 

6 

5 

3 

5 

5 


4 

1 

3 

2 

5 

0 

5 

1 


T 
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6 
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W 
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To 
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2 

6 

3 

6 

8 

2 

8 

4 

63 

2 

4 

3 

3 

4 

2 

4 

3 

36 
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2 

2 

2 

* 

2 

2 
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2 

3 

2 

28 
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4 
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2 

2 

2 

4 

3 
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2 
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1 

2 

1 

24 
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2 
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1 

1 

11 


2 

2 

1 

2 


3 


17 

4 

2 

2 

2 

3 

2 

4 

4 

33 

20 

20 

25 

28 

38 

IT 

38 

22 

300 


distribution of the items in agreement with the emphasis deter- 
mined by the statement of objectives. The number of items for 
a given objective should be roughly proportional to the desired 

17 From Comprehensive Examinations tn a Program of General Education , East 
Lansing Michigan State University Press. 
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contribution of that part of the test to the total score. Since this 
is only a rough approximation, however, test makers need not 
show the exact number of items in the tables of specifications. 
The actual weighting of a given part of the total test score can be 
determined only approximately by the number of items allotted 
to that part. 

Composing Test Items 

The next step is to compose the individual items. Short-answer 
items can take many forms* true-false, multiple-choice, comple- 
tion, and matching, among others. Which form the teacher should 
use for testing the particular objective is a matter of psychological 
insight into the mental operations required. But the fitness of any 
form of test item for testing a particular objective or mental 
operation depends not only on the form of the item but also on 
how it is applied. True-false or multiple-choice items may test 
merely memory but they can also be designed to test interpreta- 
tion, organization, ability to infer, and other mental processes. 

Before we discuss the form of short-answer test items, it will be 
profitable to consider some of the principles that apply to all of 
them. Some of these principles call merely for common sense, 
but their discussion is justified by the frequency with which 
teacher-made tests violate them Others reflect the research and 
experience of test experts and would not be apparent to novices. 

1. Avoid obvious, trivial, meaningless, and ambiguous items. 

2. Observe the rules of rhetoric, grammar, and punctuation. 

3. Avoid items that have no answer upon which all experts will 
agree. 

4. Avoid “trick” or “catch” items, that is, items so phrased that 
the correct answer depends on obscure key words to which 
even good students are unlikely to give sufficient attention. 

5. Avoid items which contain “irrelevant cues.” These are items 
so phrased that the correct answer may be determined merely 
by using intelligence without real knowledge of the achieve- 
ment at which the item is aimed. The kinds of irrelevant cues 
which may occur vary with different types of test items and 
will be discussed specifically in connection with each type. Il- 
lustrative of an irrelevant cue is the following* 

Man is an (1) plant, (2) reptile, (3) animal, (4) bird. 
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The irrelevant cue here is the article “an,” which indicates 
that the correct answer must begin with a vowel. 

6. Avoid items that furnish the answers to other items, because 
this will render one of the items useless for evaluation purposes. 

Types of Test Items 

Ebel has distinguished two major types of short-answer test 
items: the supply and the selection type. 18 In the past these were 
called “recall” and “recognition” types, respectively. But the lat- 
ter terms imply that all items measure merely either of these two 
kinds of memory Since this is untrue, it is better to use the terms 
“supply” and “selection,” which tell whether the pupil must 
supply the words, numbers, or other symbols for his answer or 
select his answer from given alternatives. 

What is tested by a specific type of test item depends not only 
on what it gives to the pupil and what sort of response it requires 
of him, but also on how the particular material has been taught. 
Questions requiring interpretative thinking by pupils in one 
classroom may require only rote memory from pupils in a class- 
room in which the desired response has been taught explicitly. 

In constructing test items the teacher must therefore ask him- 
self such questions as: “What type of test item is best suited to 
evaluate the French vocabulary of my pupils m the light of how 
they have learned vocabulary?” “What type of test item is best 
suited for evaluating my pupils' ability to reason arithmetically?” 
“What type of test item is best suited to evaluate my pupils’ un- 
derstanding of the relative importance of the various causes of 
the American Revolution?” In answering these questions he will 
employ all his psychological insight into the teaching situation, 
the pupils’ learning, and the relationship of both to instructional 
objectives. 

The supply type includes the following kinds of short-answer 
test items: 

1. Simple question: very short essay- type 
2 Completion* very short essay-type 

The selection type includes the following kinds of short-answer 
test items* 


18 R L Ebel, op cit , p 193 
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3 Constant alternatives, i.e., items requiring choice between con- 
stant alternatives, such as 

a. True-false, yes-no, right-wrong, synonym-antonym, agree- 
disagree (two alternatives) 

b. True-false-doubtful, true-false-converse (three constant al- 
ternatives) 

c. True or false with corrections 

d True or false for a series of statements based on a given topic 
or body of material 

e. True or false with inferences 

f. True or false with qualifications 

g. True or false with diagrams 

h. Check list for a given characteristic 

i Master list of characteristics, explanations, evaluations, etc. 

4. Changing alternatives (multiple-choice), i.e., items requiring 
choice between changing alternatives on the basis of which one 
is the 

a Correct or best answer 

b. Incorrect or worst answer 

c. Common principle or most inclusive 

d. Most dissimilar 

e. Result from among causes 

f. Cause from among results 

5. Matching 

a. Simple matching 

b. Compound matching 

6. Analogies 

7. Rearrangement 

a. Chronological order 

b. Logical order 

c. Ranking 

d. Pied outlines 

As we take up each of these in turn, we shall provide definitions 
and illustrations, discuss advantages and limitations, and suggest 
how best to use it. 

Simple-Question Items 

Simple-question items are usually in the form of a direct ques- 
tion, a specific direction, or a “stimulus,” to which the pupil re- 
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sponds with a word, a number, a phrase, or a sentence. Illustra- 
tions: 

What are the two main gases found in air? 

Who was the first President of the United States^ 

Explain in one sentence or phrase what connection each of the fol- 
lowing people had with Abraham Lincoln. 

Stephen A. Douglas 
Chester A. Arthur 
Ulysses S. Grant 
Dred Scott 

Advantages and Disadvantages. The advantages of this type 
are: It eliminates almost entirely the possibility of guessing. It is 
a “natural” form of question, requiring little adaptation by the 
pupil. It is easily prepared This type of item is particularly use- 
ful in problem-solving situations in mathematics and the physical 
sciences, where the result of a complex reasoning and computa- 
tional process can be expressed in a few symbols. 

The disadvantages include the following: Scoring is not as 
completely objective as that of the selection type of item. Almost 
inevitably certain pupils make responses that only expert judg- 
ment can distinguish from the correct answers in the scoring key. 
In subjects other than mathematics and the physical sciences, the 
simple-question item tends to become too much a matter of 
identifying, naming, and associating facts; interpretative, infer- 
ential handling of complicated concepts may be slighted. This 
type of item is relatively unfit for testing understanding of defi- 
nitions or other achievement that cannot be expressed in a single, 
unique word, phrase, or number 

Suggestions for Improving Simple-Question Items 

1. Require short , definite , clean-cut answers . Only in the degree 
which this suggestion is followed will objectivity of scoring be 
possible Example: 

Faulty: What kind of process is evaporation? 

Improved: To what does a liquid change when it evaporates? 

2. If several correct answers (. synonyms ) are possible , count each 
one correct . Example: 

What method is used to preserve meats which are transported over 
long distances? . . . 
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Here the correct answer may be “refrigeration,” “cooling,” “ic- 
ing,” “canning,” “cold-packing,” “pickling,” or “smoking.” In 
scoring this item, count each of these responses right, or change 
the item to restrict the correct answer to only one of these. 

3. Decide whether spelling should be disregarded or given a 
separate score. It is usually preferable to distinguish accuracy in 
spelling from knowledge of the correct response as a separate in- 
structional objective and evaluate it separately. 

4. Minimize the use of textbook expressions or stereotyped lan- 
guage m phrasing the questions Such phrasing rewards and moti- 
vates rote memorization of the textbook, which is not always as- 
sociated with real understanding independent of textbook termi- 
nology. 

5. Specify the terms in which the response is to be given . Failure 
to observe this results m responses all of which may be correct but 
evade the issue at which the item is aimed Example: 

Faulty. Where is the world's tallest building located? 

Improved In what city is the world's tallest building located? 

In the first case the correct answer could be anything from “North 
America” to “the Atlantic seaboard ” The second example forces 
the pupil to face the issue With computational problems indicate 
how precise (e.g., to how many decimal places) the answer should 
be and whether or not units are required. 

6 In testing for a knowledge and understanding of definitions 
it is often better to provide the term and require a definition than 
to provide a definition and require the term . This requires a 
higher level of achievement Since definitions cannot usually be 
phrased in the form of a “short answer,” it is obvious that the 
simple-question type of test item is rather unfit for testing under- 
standing of definitions. Example: 

Faulty. What is the general term for vertebrates whose females suckle 

their young? .... 

Improved Define “mammal.” 

Other types of test items, such as the multiple-choice, are prob- 
ably better adapted to testing this kind of achievement. 

7. Direct questions are probably preferable to incomplete de- 
clarative sentences Especially for younger and less “test-sophisti- 



CONSTRUCTING TEACHER-MADE TESTS 225 

cated” pupils, the direct question is preferable because it is more 
similar to ordinary discourse. Example: 

Faulty: America was discovered in the year 
Improved: In what year was America discovered? . 

8. Hints concerning the correct answer , in the form of the first 
letter of a word, or a number indicating the number of letters in 
a word, should generally not be given. Such hints may confuse 
students when the answer upon which they have decided does not 
coincide with the given hint, although it is a correct synonym. 
Guessing and responses to superficial cues may also result from 
this practice. 

9. The space for the response should usually be at the right of 
the question . Most pupils prefer this placing, probably because 
the right-handed pupil does not have to cover the question while 
writing his answer. 

10. Allow enough space for the response to permit legible writ- 
ing Allow more space for younger pupils. 

11. Arranging the answer spaces in a column at the right-hand 
margin of the page makes scoring more convenient 

Supply-Completion Items 

Supply-completion items require the pupil to “write in” a word 
which has been omitted from either an isolated statement or con- 
nected discourse. Examples: 

The joule is a unit of . 

Most automobile engines are cycle engines. 

The mother called to her child, “Please go to the store and 
me some apples ” 

The greatest nation of the western hemisphere is , 

the head of which is the , who exercises the chief 

power of the government but whose power 
is checked and by the legislature, called 

, all of which carry on their functions in 

the city of 

Advantages and Disadvantages. Supply-completion items 
have advantages and disadvantages similar to those of the simple- 
question type. Good completion items usually cannot be made 
merely by leaving out one or more words from a sentence or pas- 
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sage from the textbook, because such words often make sense only 
as a result of their context. Without the context the completion 
item becomes ambiguous Teachers should write completion items 
in their own words, make them self-contained, and make sure that 
they limit possible correct responses to exactly the kind of achieve- 
ment intended They should be careful not to leave out too many 
words, or overly mutilate a passage so that the item becomes non- 
sensical, e.g , “The is the of the 

Constant-Alternative Items (True-False and Others) 

Constant-alternative items require the pupil to choose his answer 
from two or more alternatives that remain the same for a whole 
series of items . They may be in the form of statements concerning 
whose truth or falsity the pupil is to make a judgment Examples 

Directions For each of the following statements encircle T if the 
statement is true and F if the statement is false 
The Crusades were successful in converting many Mohammed- 
ans to the Christian faith . . . ... T F 

The head of a newborn baby is about one-fourth of the total 

body length . . . T F 

Permitting such answers as “Doubtful” or “Can’t say” yields 
three alternatives. Another three-alternative type requires the 
student to say whether two variables are positively related, nega- 
tively related, or unrelated Example. 

Directions. Below is given a list of variables influencing test reliabil- 
ity. After each variable write. 

+, if reliability is positively related to it 
— , if reliability is negatively related to it. 

0, if reliability is not related to it 

Number of items 

Range of item difficulty ... 

Interdependence of items 

Time allowed with fixed number of items 

Reliability of criterion . . 

The two-alternative form can be further varied to require the 
pupil to indicate not only whether the item is true or false but 
also whether the converse is true or false. Example: 
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Directions: Below are statements for which you are to encircle the 
two correct answers from among the following* 


T. The statement is true 

F. The statement is false 





CT* The converse is true. 

CF : The converse is false 





A cube is always a rectangular parallelepiped. . 

Two dihedral angles are equal if their plane angles 

T 

F 

CT 

CF 

are equal. . . . 

T 

F 

CT 

CF 

All vertebrates are mammals . . . 

T 

F 

CT 

CF 


Another variation of the constant-choice item requires the pupil 
to make the proper changes m a single word so as to make false 
statements correct. Example: 

Directions: For each of the following statements if the statement is 
true, underline the word True If the statement is false, underline the 
word False, and write the substitute for the underlined word neces- 
sary to make it true. 

Nitrogen supports combustion . True False Oxygen 

Water is a chemical element . . True False Compound 

NaCl is the symbol for common salt True False 

True-false items with qualifications require the pupil to indi- 
cate whether the item is true or false or whether it can be made 
true by adding certain qualifications to be given or selected by 
him. Example: 

Statements 

The President has the power to appoint justices of the 

Supreme Court . ... . T F 1 

The President can propose taxation measures. . T F 2 

The President may appoint ambassadors to other coun- 
tries. . . . . T F 3 

The President may appoint Senators-at-large . T F 

Qualifications 

1. With the consent of the Senate 
2 With the consent of the House of Representatives 
3. No qualification 

True-false items with diagrams present a series of diagrams con- 
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cerning which the pupil is to make one of a small number of 
possible judgments (see Fig. 32) Diagrams of the Wheatstone 





= 1 * 


Nail A will make 
a stronger joint 
than nail B T F 


t 


Fig 32 True-False Item with Diagram 


bridge for measuring electrical resistance have been used in this 
manner in physics courses, the pupil marking each diagram with 
a plus sign if it was balanced and with a minus sign if it was un- 
balanced or incorrectly wired Diagrams of tools, geometrical fig- 
ures, housing plans, and similar materials can all be treated in 
this way. 

Advantages and Disadvantages. The limitations of the con- 
stant-alternative type of item m its most used form, the true- 
false test, can easily outweigh its merits unless great care is taken 
in writing it. It is well adapted to testing the ability to distinguish 
popular misconceptions and superstitions from scientifically vali- 
dated truths For this kind of material the true-false test provides 
a mode of presentation similar to situations in actual life where 
the pupil must judge the truth of statements. The true-false item 
is also particularly well suited to material that does not lend itself 
to the construction of more than two or three plausible alterna- 
tives. For example: “Emergency exits from office buildings should 
open outwardly/’ Here there are only two possible choices, in- 
wardly or outwardly, so that the construction of a multiple-choice 
item would lead to absurdities Phrasing this question as a com- 
pletion item, “Emergency exits from office buildings should open: 

” would leave the terms of the answer too indefinite. 



CONSTRUCTING TEACHER-MADE TESTS 22g 

Perhaps the major advantage is that true-false items enable the 
teacher to present a large number of items in a short time, be- 
cause pupils can generally answer more of these items per unit of 
time than of other types. This fact has led to its major shortcom- 
ing in the hands of many teachers. Because teachers have not been 
careful m constructing true-false items this type of test has per- 
haps been misused more than any other type. They have often 
lifted sentences out of textbooks to provide true statements and 
inserted “not” to secure the required number of false statements. 
Apart from this, the true-false test of itself tends toward greater 
ambiguity than do other types Only statements that are absolutely 
true or false should be used In subject matter like mathematics 
or science, such statements can be made readily In other fields, 
however, many important materials are matters of judgment, not 
absolutely true or false They may be inferences, interpretations, 
explanations, or generalizations which may be probably true or 
require qualifications of one sort or another Such material, often 
important in education, cannot readily be put into true-false 
form Teachers who attempt to do so produce bewildered, con- 
fused, cynical, or antagonized students 

The most serious disadvantage of the true-false item and all 
other constant-alternative forms arises from their tendency to be 
influenced by response sets, or individual differences in tenden- 
cies to respond to all the questions on a test in a constant way 
unrelated to the purpose of the test. For example, some students 
tend more than others to answer “true” to true-false items whose 
answer they are not sure of. Or they may tend to “agree” more 
often to opinion questionnaire items, or say “like” more often to 
interest inventory items Response sets have almost always been 
found m constant-alternative tests, but hardly at all in changing- 
alternative types 

Suggestions for Composing True-False Items 

1. Have the number of true statements approximately equal to 
the number of false statements. Otherwise pupils may see a pre- 
ponderance of one type and begin to guess accordingly. Or stu- 
dents with a response set to say “true” when m doubt will have 
unduly high or low scores. 

2. Avoid “ tricking 3 ’ the pupil by distracting his attention from 
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the crucial part of the item. Do not put the false part of the state- 
ment m a qualifying phrase, for pupils usually assume these 
phrases to be correct and are misled into concentrating upon the 
major statement. Example: 

Faulty: The President of the United States, a naturalized citi- 
zen, holds office for four years in a single term T F 

Improved * The President of the United States may be a natu- 
ralized citizen and holds office for four years in a single 
term T F 

In general, such misdirection of attention can be avoided by 
putting the crucial element toward the end of the true-false 
statement. 

3. Avoid “specific determiners ” that is , words or modes of 
expression that are usually associated with a true statement or 
a false statement . Analyses of large numbers of teacher-made 
true-false tests have shown that the vast majority of statements 
containing the following words were false* only, alone, all, no, 
none, nothing, always, never, cause, reason. On the other hand, 
statements containing the following words were usually true: 
should, may, most, some, often, generally. Furthermore, state- 
ments containing enumerations or more than twenty words were 
usually true. Such words or characteristics as these cease to be 
specific determiners when they are approximately evenly balanced 
among true and false statements. Avoid specific determiners be- 
cause they provide clues which enable pupils to respond correctly 
without real knowledge or understanding. 

4. Reduce ambiguity by using quantitative rather than quali- 
tative language whenever possible. Use direct comparisons, for 
the same reason, whenever a quantitative description is impossible. 
This means that the teacher should use such terms as the follow- 
ing very little: few, great, many, more, important. Example: 

Faulty: Stevenson received a large number of votes in the elec- 
tion of 1956 . . , . . T F 

Improved * Stevenson received more than 40 percent of the 
votes in the election of 1956 T F 

5. Avoid involved complex sentence structure with many de- 
pendent clauses , double negatives, or unfamiliar language . Simi- 
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larly, unless the intention is to test technical vocabulary, word 

the questions in simple language Example 

Faulty * There was marked efflorescence of inventive activity 

in the nineteenth century. . T F 

Improved * There was a marked increase m inventive activity 

in the nineteenth century . .... T F 

Instructions About “Guessing.” Some technicians favor in- 
structions against guessing on true-false or other two-alternative 
tests; others do not Such directions are considered desirable on 
the ground that they decrease the element of chance success which 
enters into responses on selection-type tests Consequently it is 
reasoned that they should result in a more valid measurement of 
actual achievement But the important effect of chance is on the 
reliability of the test, not on how high the scores are. If a test 
is reliable, chance success is unimportant even if it makes the 
average score much higher 

Directions against guessing can never achieve their purpose be- 
cause pupils do not know when they have complete knowledge of 
the correct response, no knowledge, or partial knowledge. Many 
guesses are not “pure” in the sense of being based on no knowl- 
edge whatsoever Students may frequently respond correctly on 
the basis of partial knowledge or “hunches.” 

Essentially, such directions usually introduce a “personality” or 
nonintellectual factor into the measurement of achievement. This 
is the pupil's tendency to gamble, or his willingness to respond on 
the basis of partial knowledge rather than only when completely 
certain of the correct response. Since pupils differ in this person- 
ality trait, instructions against guessing make the test scores depend 
on both intellectual and personality factors in unknown pro- 
portions. 

It has been argued that instructions to answer all items may 
lead pupils to lose respect for tests and to regard them as guessing 
games. Whatever effect such instructions may have can probably 
be counteracted by explaining their purpose in simple terms It is 
better not to mention the word “guessing,” but to instruct pupils 
to answer every item without omissions, and to put down the 
answer they feel is the best even though they are not absolutely 
sure of it. 
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A further issue m the use of selection-type tests, especially those 
presenting only two alternatives per item, is the desirability of a 
scoring formula intended to correct for chance successes, or guess- 
ing. The general and two-choice forms of the scoring formula used 
for this purpose are as follows: 

General Form Two-Choice Form 

(1 )S = T -W-0 S = T — 2W — O 

n — 1 

(2 ) S = R — S = R-W 

n — 1 

(3) S ~ i? + ~ S = R + — 

n 4 

where S = score 

T = number of items in the test 
R — number of right responses 
W — number of wrong responses 
O = number of omitted responses 

n = number of response alternatives presented m each 
item 

These three formulas differ m the kinds of counting required but 
yield scores that correlate perfectly with one another. The third 
formula may look more acceptable to pupils because it gives full 
credit for right responses and an additional fractional credit for 
items omitted rather than wrong. 

These formulas assume that guessed responses in two-choice 
tests will be right as often as wrong. This assumption is at best 
justifiable only on the average rather than for any individual 
pupil. So far as it is not justified, the formulas over- or under- 
penalize wrong responses. When every pupil answers every item , 
the formulas need not be used because then there is perfect corre- 
lation between simple scores (number right) and corrected scores 
In general, correction formulas are not worth enough in improved 
validity to justify the time and effort required to use them. 

Changing-Alternative Items (Multiple-Choice) 

Changing-alternative items require the pupil to select the best 
one of a group of several alternatives which change with each item. 
The most usual form is the multiple-choice item. Example: 
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Why is a fuse placed m an electric circuit? . . . 

(1) To measure the current 

(2) To reduce the current 

(3) To prevent excessive flow of current 

(4) To lower the resistance 

Although the pupil can be instructed to select the correct re- 
sponse on almost any basis, only a few are used with any fre- 
quency. Among them are the “best” answer, the “correct” answer, 
the “worst” answer, the “least satisfactory” answer, the “most in- 
clusive” term, the “most dissimilar” term, the “result” from 
among causes, the “cause” from among results, etc Examples* 

Worst Answer 

Directions : Of the four alternatives presented as completions to 
each statement, choose the worst and write its number m the space 
at the right. 

An isosceles triangle is one in which (1) two sides are equal, 

(2) two angles are equal, (3) one of the altitudes is per- 
pendicular to its side, (4) the base equals the altitude. . 

Most Inclusive Answer 

Directions Following are sets of four words or terms, one of which 
includes the other three. You are to select the inclusive term from 
each set and write its number m the space to the right of the set. 

(1) Smallpox, (2) tuberculosis, (3) scurvy, (4) disease . 

(1) tapeworm, (2) typhoid bacillus, (3) parasite, (4) dodder 

Most Dissimilar Answer 

Directions' Following are sets of four words or terms, one of which 
does not belong with the other three Select the word or term which 
does not belong and write its number m the space to the right of 
the set 

(1) Abraham Lincoln, (2) Ulysses S. Grant, (3) Stephen A. 

Douglas, (4) Chester A. Arthur . . 

(1) shark, (2) ape, (3) giraffe, (4) kangaroo 

Result from Among Causes 

Directions' In each group of four events given below there is one 
result together with three causes which contributed to bringing about 
this result Select the result and write its number on the line at the 
right of the item. 
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(1) Sinking of the Lusitania, (2) unrestricted submarine war- 
fare, (3) declaration of war in 1917, (4) invasion of Bel- 
gium 

Cause from Among Results 

Directions' From the following groups of four historical events or 
conditions, select the one that may best be considered to be a cause of 
the other three. 

(1) English religious intolerance, (2) settlement of James- 
town, (3) American freedom of religion, (4) sailing of the 
Mayflower 

The number of alternatives may vary from two to any larger 
number, but four and five are the most frequently used. 

Advantages and Limitations. The changing-alternative type 
of item is adaptable to testing higher mental processes, such as 
inferential reasoning and fine discrimination, as well as rote 
knowledge of isolated facts. It is the most flexible kind of test item 
available for varying types of mental processes on the basis of sub- 
ject matter The multiple-choice item is frequently preferable to 
the simple question when the correct response is long or involved 
or can be written in several correct forms. As the number of al- 
ternatives becomes greater than two, the possibility of guessing the 
correct answer is less than in the true-false test; the greater the 
number and plausibility of these alternatives, the less the chances 
that a guessed answer will be correct, and the higher the reliabil- 
ity. Finally, multiple-choice tests tend to be free of response sets 
which may seriously dilute with irrelevant factors what constant- 
alternative tests measure. 

The good multiple-choice test item is difficult to construct. De- 
vising plausible incorrect alternatives places a heavy burden on 
the ingenuity and psychological insight of the teacher. Construct- 
ing a single multiple-choice item with four alternatives may re- 
quire as much work as constructing four true-false or simple-ques- 
tion items. 

Suggestions for Constructing Multiple-Choice Items. Multi- 
ple-choice items consist of an introductory part, or stem, the an- 
swer; and the false alternatives, or distractors. 

1. The stem may be in the form either of a direct question or 
of an incomplete statement. Pupils prefer the direct question be- 
cause it defines a specific problem. 
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2. If the incomplete-statement form of stem is used it should 
be meaningful m itself and imply a direct question rather than 
merely lead into a collection of unrelated true-false statements . 
Example: 

Faulty The United States of America (1) has more than 
200,000,000 people, (2) grows large amounts of rubber, (3) 
has few good harbors, (4) produces most of the world's 

automobiles . 

Improved * The population of the United States is charac- 
terized by (1) a stable birth rate, (2) varied nationality 
backgrounds, (3) its even distribution over the area of the 
United States, (4) an increasing proportion of young 
people ... 

3. The distractors should be plausible , so that the pupils who do 
not possess the achievement being evaluated will tend to select 
them rather than the correct answer The test maker can attain 
plausibility by making the distractors familiar, reasonable, nat- 
ural, and related to the same concept as the correct answer One 
method of securing plausible distractors is to use the introductory 
statement as a completion test and then tabulate the incorrect 
responses of pupils. The incorrect responses that are given more 
frequently provide suitable distractors 

4 The length or precision of statement of the alternatives 
should not vary systematically with their correctness Otherwise 
pupils may come to learn that the long distractors are usually the 
correct ones, or vice versa. 

5. Have the arrangement of alternatives uniform throughout 
the test The alternatives should come at the end of the statement 
if the incomplete-statement form of introduction is used If space 
permits, they should be listed one under the other rather than 
placed in a paragraph, because listed alternatives are easier to 
read and consider separately Example; 

Faulty * The cheapness of land and scarcity of labor in the 
West created (1) an aristocratic class of landowners, (2) a 
large class of wage-earning men, (3) a system of servitude, 

(4) a large class of small freeholders. . 

Improved • The cheapness of land and scarcity of labor in 
the West created 

1 an aristocratic class of landowners 
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2. a large class of small freeholders. 

3. a system of servitude. 

4 a large class of wage-earning men ... 

6. Maintain grammatical consistency throughout the item . You 
should be able to form a correct sentence by attaching any of the 
alternatives to the introductory incomplete statement. Example: 

Faulty The best way to employ leisure time is (1) read 
good books and magazines, (2) movies are usually enjoy- 
able and educational, (3) minding your own business, 

(4) m playing cards and solving puzzles. 

Improved • The best way to employ leisure time is to (1) 
read good books and magazines, (2) go to the movies, 

(3) mind your own business, (4) play cards and solve 
puzzles . . . 

7. Have four or five alternatives if possible. Use fewer if it is 
impossible to construct others without introducing absurdities 
Having the same number of alternatives for every item is unneces- 
sary unless a formula to correct for chance success is used. 

8. Corrections for guessing need not be applied in the usual 
classroom testing situation In standardized multiple-choice tests 
where there is statistical evidence for the equal plausibility of the 
distractors, applying the correction for guessing formula may 
yield worth-while results. 

9. Do not use the multiple-choice form when the simple-ques- 
tion type is more suitable. Such situations may occur when the 
answer required by the simple-question item calls for little more 
writing than does the multiple-choice form, or in computational 
questions when the response is in numerical form 

10. The level of mental process required by an item largely 
depends upon the homogeneity of the alternatives presented by it. 
Examples: 

Less homogeneous : Which city is nearest to Chicago? (1) 

Los Angeles, (2) New York, (3) St. Louis, (4) Miami. 

More homogeneous: Which city is nearest to Chicago? (1) 
Minneapolis, (2) St Louis, (3) Cleveland, (4) Milwaukee 

Less homogeneous. Archimedes’ Law deals with (1) falling 
bodies, (2) liquid-displacing bodies, (3) heated bodies, (4) 
light-giving bodies . . 
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More homogeneous: Archimedes’ Law states that a floating 
body (1) will seek its own level, (2) will displace a volume 
of liquid whose weight equals the body’s weight, (3) will 
receive pressure from the liquid which is equal in all di- 
rections, (4) cannot float midway between the surface of 
the liquid and the bottom of the vessel. ... 

11. Understanding of definitions is better tested by furnishing 
the word and requiring choice between alternative definitions 
than by presenting the definition and requiring choice between 
alternative words. Example: 

Faulty * Water enters the air by a process called (1) osmosis, 

(2) filtration, (3) condensation, (4) evaporation . 

Improved Evaporation is a process by which (1) vapors turn 

into liquids, (2) liquids pass between two porous surfaces, 

(3) solids dissolve in liquids, (4) liquids turn into vapors 

12. Distractors can often be made attractive and plausible by 
expressing them in textbook phraseology , the correct response be- 
ing expressed in original terms If this device is used too often, 
however, it can become an irrelevant cue 


Matching Items 


Matching exercises consist of two sets of items to be associated 
on some basis furnished by the directions The variety of bases 
upon which the two lists of items can be matched is unlimited. 
Examples of bases are events and dates, events and places, events 
and results, inventions and inventors, books and authors, proc- 
esses and products, usages and rules, names and definitions, 
causes and effects Similarly, the lists may be presented in many 
varying forms-diagrams, maps, pictures, chronologically or logi- 
cally arranged items with numbered gaps between them. Example: 


Directions: After each 
incubation period. 

Gestation and Incubation Period 
1 330-340 days 
2. 280-283 days 
3 143-150 days 
4. 112-114 days 
5 67-70 days 
6. 20-21 days 


the number of its gestation and 

Animals 

1. Swine . 

2 Chickens 
3. Mares . - • 

4 Sheep 

5 Cattle 


animal write 
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A variation of the matching form is compound matching , which 
requires matching three or more lists with one another on indi- 
cated bases. Example: 


Directions . After each city write first the number of its state and 
then the letter of its major industry 


States 

1. Illinois 

2. Indiana 

3. Michigan 

4 Minnesota 

5 New Jersey 

6 New York 

7 Ohio 

8 Pennsylvania 
9. Texas 


Major Industries 

a. Autos 

b. Airplanes 

c. Flour milling 
d Meatpacking 

e Electrical equipment 
f Publishing 
g. Rubber 
h Steel 
i Telephones 


Cities 

1. Detroit 

2. Akron 

3 St. Paul . 

4 Chicago 

5. Schenectady 
6 Pittsburgh , 


The matching form is frequently modified in various ways. It 
is sometimes arranged so that each item in the list of alternatives 
may be used more than once as a response. This makes it im- 
possible to answer correctly by a process of elimination. It may be 
arranged so as to require the use of more than one alternative for 
some test items This enables the testing of ability to recognize 
terms which share meanings in common with other items The 
alternatives may be arranged so as to make it easy to find the 
number of the alternative if its meaning has already been de- 
cided upon. Such arrangements may be alphabetical, chrono- 
logical, or logical, or have other meaningful bases. 

The check list requires the student to go through a list of 
phrases or statements and mark each one that fulfills certain re- 
quirements set up m the directions Example: 


V 

aileron 


windbeacon 

V 

rudder 

V 

strut 


gear shift 

V 

propeller 

V 

mast 

V 

periscope 

stabilizer 

stick 


accelerator 


helium bag 

V 

throttle 


ripcord 
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It is evident that the check list is similar to the true-false item in 
scoring, advantages, and disadvantages. 

The master list requires the pupil to select from a constant 
group of alternatives, usually more than two, the one that best 
applies to a group of items. Example* 

Directions From the list at the top select the kind of vote required 
by the phrases below and place its number on the line at the right 

1 Majority 

2 Two-thirds majority 

3 Three-fourths majority 

4 Unanimous 

Number of jury votes necessary to convict a criminal . . 

Number of votes necessary to expel a member of either 
House of the United States Congress . . 

Number of members necessary for a quorum of each House 
Number of votes needed to pass a bill over the President's 

veto 

Number of votes necessary to propose amendments to the 

United States Constitution 

Number of state legislatures that must ratify an amendment 
before it becomes valid . 

The master list differs from the matching form in that the num- 
bers of items contained m the two groups of the master list are 
much more disproportionate, so that the items in the list of 
choices must be used more than once. The master list differs 
from the multiple-choice form m that the alternatives remain the 
same instead of changing for each question. 

Advantages and Disadvantages. The matching form is com- 
pact because it uses the same response alternatives for a whole 
group of items. This compactness makes it efficient in terms of 
space and testing time. It is peculiarly well suited for making a 
rapid survey of a specific aspect of a field of subject matter, such 
as its leading personalities, the time orientation of a group of 
events, or definitions of basic terms. 

Perhaps the chief disadvantage of the matching form is that 
it requires even greater care than other forms if it is not to be 
rendered invalid by irrelevant clues, implausible alternatives, and 
awkward arrangement. 
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Suggestions for Constructing Matching Items 

1. Use only homogeneous or related materials in any one match- 
ing exercise . For example, if the exercise pertains to the human 
respiratory system, it should not include parts of the body and 
bones, definitions and distinctions pertaining to the human nerv- 
ous system, and so on. Example: 

Faulty. 

1. Auricle 

2. Lung 

3. Trachea 

4. Vagus 
5 Bronchus 
6. Esophagus 
7 Sternum 
8. Tibia 

Improved. 

1 Lung 

2. Trachea 

3. Vagus 

4. Bronchus 

5. Bronchiole 

The breastbone, chamber of heart, and bone of the leg are not re- 
lated to the other terms involved in the respiratory system and 
could easily be answered by elimination. 

One way to determine whether a matching set will elicit the 
type of achievement desired is to examine how the correct answer 
has to be selected for each question. Must it be selected on the 
basis of real knowledge? If the selection has to proceed by elimi- 
nating correct responses, will this elimination be based upon the 
obvious unfitness, either logically, grammatically, or generically, 
of all but the correct alternative? If so, the matching exercise is 
probably not calling for the desired achievement. 

2. Make the number of response alternatives larger than the 
number of items to reduce the chance of guessing the correct re- 
sponse. You can accomplish this also by permitting some of the 
response alternatives to be used more than once in the same 
matching set. 

3. Always indicate clearly the basis for the matchings if it is 
not obvious. This should be done both m the directions and in 
the headings of the columns of items to be matched. Example: 


1. Main respiratory organ . . 

2. Major subdivision of windpipe 

3 Windpipe ... . .... 

4. Breastbone ... . * . . . 

5 Cranial nerve for lung 

6 Chamber of heart . . 

7. Bone of the leg . ... 


1. Windpipe . ... 

2 Subdivision of windpipe 
3. Respiratory nerve . . 
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Faulty: 

1. Brazil 

2. Iowa 

3. China 

4. Germany 

5. India 

6. Japan 


1. rice 

2. corn 

3 rubber 

4 silk 


Instructing the pupil merely to match these groups of items with- 
out giving him some basis for doing so gives the teacher no justi- 
fication for considering some responses correct and others incor- 
rect In the improved illustration the basis for matching is clearly 
indicated, the pupil knows what is expected, and a definite crite- 
rion for determining correct responses has been set up. 


Improved: 

Test to Identify Fibers 

a. Tears easily with a shrill sound and ends 
of yarn are even and curled. 

b Tears with difficulty, with dull sound; 
leaves irregular edge 

c Tears with difficulty, with dull sound; 
leaves ends of yarn straight 

d. Tears easily with shrill sound, leaving 
threads of uneven length 

e. Tears with shrill sound, with threads long 
and uneven in length. 


Fibers 
L silk 

2. wool 

3. rayon 


4. Have one of the lists of items to be matched consist of single 
words , short phrases, numbers, or other quickly examined ma- 
terial It is preferable that this list of short terms be the list of 
response alternatives. This, of course, is what makes the matching 
form less suitable for testing understanding of terms and defini- 
tions than the multiple-choice forms, which may require the 
pupil to select from among definitions rather than from among 
terms. 

5. Arrange response alternatives chronologically or alphabet- 
ically to facilitate the pupil's finding the response once he has de- 
cided what he is looking for . 

6. The number of response alternatives should seldom be 
greater than ten , Longer lists require the pupil to spend too much 
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answer sheets, matching sets generally consist of three items to be 
matched against five response alternatives. Example: 

Answer Sheet 


7. Never carry a matching set over from one page to the next. 
A student is confused when he has to look for a response on a dif- 
ferent page than the one that contains the question or the direc- 
tions. 

Analogies 

Analogies are not a distinct form of test item, but rather a way 
of putting questions to which any of the other forms may be 
adapted The pupil is presented with two terms whose relation- 
ship he must infer. A third term is then given for which he must 
either supply or select a fourth term whose relationship to the 
third is the same as that between the first two. Examples: 

Animals : oxygen : : plants : (carbon dioxide) 

Two points are to a straight line as (two lines) to a plane. 

Verb is to adverb as noun is to (adjective) 

Any of the other forms of short-answer test item may be used 
with analogies. The pupil may be required to furnish the miss- 
ing terms as in the completion form. He may select the missing 
term from a group of changing alternatives for each analogy, as 
in the multiple-choice form. A list of analogies may be presented 
with a list of response alternatives, as in the matching form. Com- 
plete analogies may also be furnished, the pupil being required 
to judge them true or false. 

Advantages and Disadvantages. Intelligence and mental abil- 
ity tests have made more use of analogies than achievement tests 
have, perhaps because the artificiality of the analogies form re- 
quires more general mental ability for a correct response than 



Test Booklet 


Author 

Test 

56. Thorndike 

1. TAT 

57 Thurstone 

2. CAVD 

58 Terman 

3. Army Alpha 


4. Primary Mental Abilities 


5. Stanford-Bmet 
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specific achievement of Instructional objectives does. Analogies 
do, however, provide a compact way in which to put a question. 
If pupils can be made thoroughly familiar with this form so that 
it loses its artificiality for them, it can become an efficient testing 
device. The advantage in brevity of the analogies form may be 
seen in the following examples: 

Oxygen O . : chlorine : (Cl) 

instead of 

What is the chemical symbol for chlorine? 

Animals . oxygen : : plants : (carbon dioxide) 

instead of 

What gas is indispensable m the respiration of plants? 

Suggestions for Constructing Analogies Items, The pertinent 
suggestions are the same as those for constructing the kind of 
item to which the analogies form is applied. That is, if the anal- 
ogies are to be items of the supply type, the suggestions for con- 
structing the latter items should be considered. Perhaps the only 
special rule for analogies is that the directions, especially for 
younger, less “test-wise” pupils, should be especially clear. Anal- 
ogies usually require practice exercises and close observation by 
the teacher to insure that all pupils understand what the analogies 
form requires of them. 

Rearrangement Items 

Rearrangement items require the pupil to put into some speci- 
fied order a series of randomly presented material. Any kind of 
specified order may be called for, such as chronology, difficulty, 
importance, length, weight, or logic. Examples: 

Chronological Order 

Directions: Given below are groups of three events or men whose 
numbers you are to write m chronological order in the space at the 
right of the items 

1. (1) Wilson, (2) Lincoln, (3) Washington were Presidents 

of the United States . . ... 

2. (1) Catholics, (2) Quakers, (3) Puritans were religious 

groups who settled in America . ... 

Logical Order 

Directions: A greenhouse catches and holds much of the heat radia- 
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tion from the sun. Place a cross (x) before the statements below which 
help to explain this phenomenon. (Some of the statements are false; 
some of them are true but do not apply ) 

1. The glass transmits the longer heat waves more readily 
than the shorter heat waves 

2. Objects inside the greenhouse, once warmed, radiate very 
long heat waves 

3. The heated glass radiates the shorter waves to objects 
within the greenhouse 

4. The glass roof reflects the longer heat waves 

5. The shorter heat waves from the sun are transmitted 
readily through the glass. 

6 The glass roof absorbs long heat waves 
Now rearrange the pertinent statements above in the proper order to 
give a thoroughly complete explanation. Use the numbers. 

Answer 

The pupil may also be required to rearrange items and state- 
ments in outline form with the proper headings, classifications, 
and subordinations. 

Advantages and Limitations. More than is true of most other 
types, the mental processes used m rearrangement items depend 
upon how the subject matter has been presented in the classroom. 
If the proper order has been explicitly presented m class, the test 
may measure only rote memory. Higher levels of understanding 
are elicited only if the pupil is required to make the rearrange- 
ment originally. 

Suggestions for Scoring Rearrangement Items. Apart from 
scoring, the considerations in designing rearrangement tests are 
similar to those for other forms 

When the number of parts to be arranged is small, say four 
or less, it is often sufficient to consider the response correct only 
if the rearrangement is correct for all parts, and to give one point 
for the correct answer. When more than four parts are to be ar- 
ranged, a practical scoring scheme involves adding the squares of 
the differences between the pupil’s order and the correct order 

Correct order: 1 2 3 4 5 

Worst possible answer: 5 4 3 2 1 

Differences 4 ~2 ~Q ~2 ~4 

Squares of differences* 16 4 0 4 16 Total: 40 
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The sum o£ the squared differences between the correct and 
the worst possible arrangement is 40 If a pupil's arrangement is 
3 1 2 4 5, the sum of the squared differences from the cor- 

rect arrangement is 6 As in golf, the more correct the pupil's re- 
sponse, the lower the score Subtracting these from the worst pos- 
sible score gives scores such that the higher ones are the better 
ones 

When each item consists of three elements to be ranked, the 
pupil needs to indicate only the “most" and “least." It may look 
as follows for each item- 

Directions Cross out the m opposite the activity that would prob- 
ably have the most attraction for an “extrovert/' and l opposite the 
activity that would have the least 

21 listening to classical records . 21 m /K 

22. going to a prize fight . 22 jfeqr 1 

23. going fishing . . . 23 m 1 

The scoring key should be punched with holes over the two cor- 
rect responses Then the number of cross-out marks showing 
through (2, 1, or 0) is the score on the item. For added discrimi- 
nation, another key punched with the opposite of the correct an- 
swer (eg, 21 with m and 22 with l) can be used; all items show- 
ing two cross-out marks through this key will score minus 
one (—1). 

ARRANGING AND ADMINISTERING 
SHORT-ANSWER TESTS 

After the test items have been constructed, they must be ar- 
ranged for maximum efficiency of administration and scoring. 
This entails assembling items into parts, editing the items, de- 
termining the order of difficulty within parts, arranging items for 
efficient scoring, preparing the scoring key, providing directions 
for the pupil, and providing directions for the test administrator 
We now take up each of these 

Assembling Items into Parts 

After constructing the test items, the teacher may have a col- 
lection of them in varying forms The number of items will be 
whatever is sufficient adequately to sample achievement of the 
instructional objectives at which the test is aimed and to yield a 
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reliable score. The teacher should check all of the items against 
the course objectives and against the table of specifications for 
the specific test to insure that all intended objectives are covered 
and that one objective is not emphasized at the expense of another. 
He must prepare enough items to make the test sufficiently re- 
liable, since test reliability depends to some extent upon the 
number of items. 

Editing the Items and Arranging Them in Order of 

Difficulty Within Parts 

These two steps are discussed together because they can be con- 
veniently carried out at the same time. In editing the items, check 
to see that you have followed the suggestions for constructing that 
form. If possible, secure the opinions of other teachers by asking 
them to read each item carefully and attempt to answer it. During 
or after the editing, try to arrange the items of each type in order 
of difficulty. Since research has shown that subjective estimates of 
the difficulty of an item merely approximate the difficulty as 
measured by the percentage of pupils failing an item, do not try 
to obtain more than a rough order of difficulty. Rather than rank- 
ing them, classify the items into a few categories, such as “very 
difficult,” “fairly difficult,” “average,” “fairly easy,” “very easy.” 

To make the test maximally efficient in measuring individual 
differences in achievement, the test items should range fairly 
widely in difficulty. There should be a few very easy items, a few 
very difficult items, the rest should be evenly distributed along 
the range of difficulty. Any item so easy that 100 percent of the 
pupils succeed with it has no value for discriminating among 
students. The same is true of any item so difficult that none of the 
pupils answer it correctly Since such items do not discriminate 
between good and poor students, they can serve no purpose ex- 
cept perhaps to emphasize and motivate achievement of certain 
objectives to be evaluated in future tests, or to reassure the teacher 
that all students have these knowledges. 

For maximum discriminatory value, the average score should 
be about half the total possible score (when corrected for chance); 
the range of scores for the group tested will tend to approximate 
the whole range from near zero to almost perfect. Perfect scores 
are usually undesirable because they indicate that the good pupil 
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has been denied an opportunity to show the full extent of his 
achievement. Similarly, zero scores show that the test has failed 
to reveal what little achievement the poor pupil has made. 

The statements in the preceding two paragraphs apply only 
when test items tap achievement of objectives that are important 
to the individual and his society. Suppose true achievement in a 
certain course of instruction is at a uniformly high level m all 
the pupils tested. Then the items valid to evaluate it will be 
passed by high percentages, say 80 or 90 percent, of the pupils. To 
make the items center around the 50 percent level of difficulty in 
this situation might be possible only by asking “trivial,” less valid 
questions. In short, in constructing achievement tests the validity 
of test items is more important than their difficulty. It is only 
when achievement is not at such a uniformly high level that test 
authors can meet both the validity and the difficulty requirements 
for optimum functioning of the test. 

In handwriting, typing, shorthand, computational speed, wood- 
working, and other areas with objective and external limits on 
the degree of skill or level of achievement, the test maker is con- 
cerned more with having a very large percentage of pupils reach 
a high standard than in obtaining an average of 50 percent diffi- 
culty for a test In a shorthand test, for example, a speed of more 
than so many words per minute is an adequate and valid standard 
regardless of whether it is achieved by 50 or 100 percent of the 
students in a given group To raise the standard for the sake of 
bringing the level of difficulty closer to 50 percent is to sacrifice 
validity for the power to discriminate. 

In each type of test item, the order of presentation should be 
from “easy” through “moderately difficult” to “most difficult.” 
This order of increasing difficulty may lead to a better distribu- 
tion of working time and to better morale, as we indicated on 
page 212 in connection with the essay test. 

Arranging Items for Easy Scoring 

The spaces for the pupil’s responses should usually be arranged 
in a column running from top to bottom of the page. This ar- 
rangement can be followed for all types of test items. In simple- 
question and completion items, the omitted words or phrases 
may occur in the middle of sentences or be scattered throughout 
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connected discourse Here also the answers may be arranged in a 
column by inserting a number in each blank which corresponds 
to a numbered answer space at the right side of the page Ex- 
ample: 

Items should be arranged m 1 order of difficulty 

1 Increasing 

mainly in order to affect pupil 2 in a desirable way. 

2. Morale 

When tests are to be scored mechanically or electrically by 
means of the International Test Scoring Machine, it is necessary 
to use a special answer sheet (see Fig. 19, page 144). Pupils make 
only a pencil mark between pairs of dotted lines under the head- 
ings T or F for true-false items, or letters or numbers correspond- 
ing to the alternatives for multiple-choice and other types of 
items Teachers can secure a special manual from the IBM Cor- 
poration that will help them in arranging the test. 19 

Preparing the Scoring Key 

Fill in the correct responses on one copy of a mimeographed 
test and use it as a scoring key Place it next to the pupil’s re- 
sponses and mark them correct or incorrect Experience has taught 
that the scoring key should be checked and rechecked before it 
is used. 

One of the most efficient methods for scoring classroom tests 
calls for a separate answer sheet, as for standardized tests. The 
answer key may be duplicated by any method— hectograph, ditto, 
mimeograph, or printing— and a scoring stencil can be made of 
ordinary tagboard or discarded manila file folders First write 
the answers to the test on a copy of the answer sheet and transfer 
them to the tagboard stencil by means of carbon paper, align the 
stencil to match the answer sheet Then punch holes in the scoring 
stencil so that only the correct answers show when you place the 
stencil over a marked answer sheet 

When a large number of answer sheets are to be scored, you will 
find helpful a frame made by using two sides and the bottom of 
a cardboard box with the sides cut down to about 1 inch above 
the bottom (see Fig. 33) Place the answer sheets in this box frame, 

19 International Business Machines Corporation, Department of Education, Meth- 
ods of Adapting Tests for Scoring by the IBM Electric Test Scoring Machine , 1947 
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Fig 33 Cardboard Box for Aligning Scoring Stencil on Answer Sheets 


with the answer stencil on top As you score each answer sheet, 
pull it out from under the scoring stencil and mark the score on 
it. Tapping the remaining answer sheets and scoring stencil m 
the box immediately realigns them for scoring the next answer 
sheet This reduces the time required to “fit” the scoring stencil 
over an answer sheet prior to scoring 

Directions to the Pupil 

How detailed the directions to pupils should be depends on 
how mature and experienced with tests they are. General direc- 
tions for the entire test may appear on the front page, these cover 
the purpose of the test and (1) writing his name and other identi- 
fying data in the proper spaces, (2) when to begin work, (3) 
amount of time allotted, (4) observing and following specific di- 
rections for each part of the test, (5) distributing his time on easy 
and hard items, (6) whether going back to preceding parts is per- 
mitted, (7) stopping work when told, (8) asking questions, and (9) 
whether or not to answer every item. 
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Directions for specific parts of the test should tell the pupil what 
each type of item gives him and what it requires of him. Again, 
the pupil’s age and familiarity with the type of test item being 
used should mainly determine the form of the directions. Brevity, 
simplicity, and completeness should be the goals Sample items al- 
ready answered may be provided to show the pupil how to pro- 
ceed. Practice exercises may be provided. If the test involves a 
time limit, these practice exercises should not be given within 
the time limit of the test itself. The pupil should gain from the 
directions a clear idea of what he is to do and of where and how 
he is to record what he has done. 

Directions to the Test Administrator 

Whether the teacher gives a test of his own or one made else- 
where, directions for administering it should give him a clear 
idea of what to do and what not to do. He should make the neces- 
sary provisions for (1) furnishing pupils with pencils and other 
equipment such as answer sheets, (2) passing out test booklets, (3) 
reading directions with the pupils and answering questions con- 
cerning them, (4) giving starting and stopping signals, (5) observ- 
ing total and part-time limits, and (6) collecting test papers and 
other equipment. 

PRODUCT AND PROCEDURE EVALUATION 
(MANIPULATIVE PERFORMANCE TESTS) 

As we noted previously, not all achievement of instructional ob- 
jectives can be expressed in verbal, mathematical, or other sym- 
bols. Tests of the types thus far discussed are often inadequate. 
There still remains a large sphere of educational activity quite un- 
touched by either short-answer or essay tests. This is the area in 
which a pupil’s achievement is expressed by means of a product 
or a procedure — some direct indication of his skill and under- 
standing. 

By a product, we mean some material object that the pupil 
makes A product is well illustrated in industrial arts and home 
economics— a piece of woodwork or metalwork, a mechanical 
drawing, chairs, tables, lamps, funnels, dustpans, bookends, 
dresses, cooked foods, etc. Products such as these and often the 
procedures used in producing them must be evaluated. 

In other subjects products may similarly constitute an important 
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aspect of achievement. In English— notebooks, compositions, and 
term papers; in the social studies — maps, tables, notebooks, and 
term papers, in art— drawings and models, in the natural sciences 
—laboratory setups, specimen preparations, models, notebooks, 
and general procedures In the elementary grades, handwriting 
must be evaluated as a product. Thus we take up the eighth ques- 
tion listed at the beginning of this chapter: ‘‘If a nonlanguage 
product or procedure device is to be used, how should it be con- 
structed?” 

We can evaluate products in terms of their component features, 
or of their overall “general merit” in which features are not con- 
sidered separately. We now consider each of these approaches. 

In general, product evaluation devices help us systematize judg- 
ments concerning the product. This point is perhaps best clarified 
by an analogy to short-answer tests In a short-answer test the 
pupil’s “product” is his set of responses to the test items and this 
“product” is evaluated by means of the scoring key. The products 
considered here, however, are more complex and detailed than 
responses to short-answer test items. Hence the evaluation device 
analogous to the scoring key must be analytical, so as to reduce 
the single complex product to a series of simpler features analo- 
gous to test items. Just as the short-answer test forces the analysis 
of a complex achievement into a number of simpler, more unitary 
test item responses, so the product evaluation device must yield 
an analysis of complex, multifeatured products into a number of 
more unitary features. Each feature can then be separately con- 
sidered and evaluated. The total evaluation of the product is 
usually the sum of the evaluations of the separate features. The 
separate features are sometimes weighted differently. 

Furthermore, just as each item on the short-answer test must 
be scored, usually either right or wrong, so each feature of the 
product must be given a score— usually, as we shall see, along a 
multivalued continuum. Thus constructing a product evaluation 
device involves (1) analyzing the product into specific features, 
and (2) providing various levels of quality for scoring each of the fea- 
tures. 

Analyzing the Product into Specific Features 

The features into which a product is analyzed should first be 
relevant to the instructional objectives at which the experience 
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in making the product is aimed. Here again, evaluation must pro- 
ceed in close touch with instructional objectives. For example, a 
product should not be evaluated on the basis of the feature “neat- 
ness” unless neatness has been an objective of instruction. 

Second, the features into which a product is analyzed should be 
amenable to reliable evaluation. Features should be sufficiently 
explicit, definite, and unambiguous that competent judges tend 
to agree in their evaluations of them. Features that can be evalu- 
ated by physical instruments like rulers or thermometers lead to 
greater agreement among judges than subjective features like 
“decorative value,” grace, or general merit. But before we regard 
a feature of a product as too intangible for evaluation, we should 
realize that many such features can be made scorable by tech- 
niques like the quality scale, discussed below. 

The features into which a product is analyzed should be 
grouped on some basis that increases the efficiency and meaning- 
fulness of the judgment The features may be arranged in the 
order in which the product is examined, or m terms of general 
and specific features The following is an example of how features 
of industrial arts projects might be grouped according to the 
method of judgment: 

By inspection: neatness, placement on page, arrowheads, etc. 

By physical measurement: dimensions, accuracy, circles, etc. 

By rating scale or inspection- lettering, lines, numbers, etc. 

Another method of arranging the features, especially valuable 
when the product evaluation device is used also for instructional 
purposes, is in the order in which they emerge during the pro- 
duction of the product itself. Some features are best judged be- 
fore the product is completed because they may be hidden or 
changed by later operations or parts of the product. Inspecting 
mortise and tenon joints in woodworking, and measuring dry in- 
gredients for a cake in a home economics course illustrate this 
problem. 

Note that the analyzing process parallels the discussion of in- 
structional objectives and the table of test specifications. Evalua- 
tion must depend on the purposes or objectives of the endeavor 
being evaluated. 
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Scoring Specific Features 

The problem of scoring specific features breaks down into two 
related problems (1) how many points or values the feature can 
have, and (2) how to describe and define the various points along 
the scale on which the feature is scored The simplest answer to 
both problems is twofold scoring, such as “present or absent," 
“good or bad " This converts the product evaluation device into 
a simple check list, each of the features being checked according 
to whether it is present or absent m the product. The total score 
for the product is the total number of desirable features it has, 
as represented by the number of check marks. 

Although this method is simple, most features are not com- 
pletely present or absent, but rather are present in varying degrees 
between these two extremes Twofold scoring may lead to con- 
siderable loss of refinement and reliability in the evaluation 

Hence a scoring device often presents several degrees of quality of 
the feature under consideration The number of degrees (or steps 
or scale units or alternatives) presented for each feature depends 
on the fineness of discrimination possible and desirable for that 
feature For an objectively measurable feature such as the accuracy 
of a dimension, a large number of degrees of quality are possible, 
whereas more subjective features, such as neatness or legibility, 
necessarily have fewer degrees. In general, the more degrees or 
the finer the discrimination possible, the more reliable the re- 
sulting evaluation or measurement Hence to maximize reliability 
the number of degrees should be as large as practical considera- 
tions permit. 

The reliability of rating human personality traits reaches its 
maximum when about seven degrees of discrimination are used 
for each trait. More than seven usually yields no appreciable in- 
crease m reliability and less than seven usually results in some 
sacrifice of reliability If the various degrees are defined by scal- 
ing techniques which assign scores to various products chosen to 
illustrate different degrees of quality, more degrees may be used. 
The Thorndike Handwriting Scale has fifteen samples of hand- 
writing, each of which sample defines some point along the range 
from poorest to best m “general merit." 
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How should the various degrees for each feature be presented? 
In twofold scoring, simply by defining the two degrees as “present 
or absent” or “good or bad ” For three or more levels an inter- 
mediate term may be inserted: “excellent, average, poor.” Each 
of these terms may be given a numerical value such as 3, 2, 1. 

A modification is to furnish a graphic scale in the form of a 
straight line whose ends and intermediate points are properly 
labeled, as follows: 

Very poor Average Very good 

1 2 3 

In making his rating the judge places a check mark on this line 
at the point which, to his mind, represents the merit of the fea- 
ture He gives this mark a score proportional to its distance from 
the “poor” end of the line, say the number of “half inches” from 
that end 

Instead of being defined by general descriptive adjectives like 
“good” and “poor,” the points along the graphic scale or the 
levels of quality may be defined m specific terms. The Minnesota 
Score Card for Meat Roast gives the levels for different features. 


FOOD SCORE CARDS 
(Adapted from Clara M Brown 20 and others) 
Meat Roast 



1 2 

3 

Score 

Appearance 

1. Shriveled 

Plump and 
slightly moist 

i. 

Color 

2. Pale or burned 

Well browned 

2. 

Moisture Content 3. Dry 

Juicy 

3. 

Tenderness 

4 Tough 

Easily cut 
or pierced 
with fork 

4. 

Taste and Flavor 

5. Flat or too highly 
seasoned 

Well seasoned 

5. 


6 Raw, tasteless, or 
burned 

Flavor 

developed 

6. 


20 Clara Brown, Evaluation and Investigation m Home Economics, New York. 
F S Crofts and Company, 1941 By permission of Appleton-Century-Crofts. 








Table 12 Check List of Student Reactions in Finding an Object 
Under the Microscope 


Sequence 

of 

student's actions Actions 

a Takes slide 1 

b Wipes slide with lens paper 2 

c Wipes slide with cloth 
d Wipes slide with finger 
e Moves bottle of culture along 
the table 

f Places drop or two of cul- 
ture on slide 3 

g Adds more culture 

h Adds few drops of water 

i Hunts for cover glasses 4 

j Wipes cover glass with lens 

paper 5 

k Wipes cover with cloth 
1 Wipes cover with finger 
m Adjusts cover with finger 
n Wipes ofiF surplus fluid 
o Places slide on stage 6 

p. Looks through eyepiece with 

right eye 

q Looks through eyepiece with 

left eye 7 

r Turns to objective of lowest 

power 9 

s Turns to low-power objective 21 

t Turns to high-power objective 

u Holds one eye closed 8 

v Looks for light 

w Adjusts concave mirror 


X 

y 

Adjusts plane mirror 

Adjusts diaphragm 

10 

z 

Does not touch diaphragm 

aa 

With eye at eyepiece turns 
down coarse adjustment 

11 

ab 

ac 

Breaks cover glass 

Breaks slide 

12 


ad With eye away from eyepiece 

turns down coarse adjustment 
ae Turns up coarse adjustment 

a great distance 13 > 22 

af With eye at eyepiece turns 

down fine adjustment a 
great distance 14 > 23 

ag With eye away from eyepiece 

turns down fine adjustment 
a great distance 15 

Sequence 

SKILLS IN WHICH STUDENT of 

NEEDS FURTHER TRAINING Actions 

a In cleaning objective V 

b In cleaning eyepiece V 

c In focusing low power V 

d In focusing high power V 

e In adjusting mirror V 

f In using diaphragm V 

g In keeping both eyes open V 

h In protecting slide and ob- 
jective from breaking by V 

careless focusing 


Sequence 

of 

student's actions ( Continued ) Actions 

ah Turns up fine adjustment 
screw a great distance 
ai Turns fine adjustment screw 

a few turns 

aj Removes slide from stage 16 

ak Wipes objective with lens paper 

al Wipes objective with cloth 

am Wipes objective with finger 17 

an Wipes eyepiece with lens pa- 

ao per 

ap Wipes eyepiece with cloth 

Wipes eyepiece with finger 18 

aq Makes another mount 

ar Takes another microscope 

as Finds object 

at Pauses for an interval 

au Asks, “What do you want me 

to do’" 

av Asks whether to use high 

aw power 

ax Says, “I’m satisfied” 

Says that the mount is all 
right for his eye 

ay Says he cannot do it 19, 24 

az Told to start new mount 

aaa Directed to find object under 

low power 20 

aa b Directed to find object under 

high power 

noticeable characteristics 
of student's behavior 
a Awkward m movements 

b Obviously dexterous in move- 

ments 

c Slow and deliberate V 

d Very rapid 

e Fingers tremble 

f Obviously perturbed 

g Obviously angry 

h Does not take work seriously 


l. Unable to work without spe- 
cific directions V 

j Obviously satisfied with his 

unsuccessful efforts V 

Sequence 

characterization of the of 

student's mount Actions 

a Poor light V 


b Poor focus 

c Excellent mount 

d Good mount 

e Fair mount 

f Poor mount 

f Very poor mount 

Nothmg in view but a thread 
m his eyepiece 
l Something on objective 

j Smeared lens V 

k Unable to find object V 
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MEASURING SCALE 
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Illustrative Product and Procedure Evaluation Devices 

The reader will understand the preceding discussion better if 
he becomes familiar with some of the rating scales, score cards, 
check lists, and quality scales developed in different fields. He can 
apply the ideas and principles used in these illustrations to what- 
ever kinds of products and procedures especially interest him. 

Measuring Scale for Handwriting. The Ayres Handwriting 
Scale 20 measures different qualities of handwriting. Portions of 
the “Gettysburg Edition” are shown here To secure samples of 
pupils’ handwriting, the teacher writes the first three sentences 
of Lincoln’s Gettysburg Address on the blackboard and has his 
pupils copy it until they are familiar with it Then at a given 
signal the pupils copy it from the beginning; they write for ex- 
actly two minutes with ink on ruled paper. He scores the samples 
of handwriting by sliding them along the scale until he finds 
writing of the same quality. The number at the top of the scale 
gives the value assigned to the writing he is measuring. 

Check List for Use of Microscope. Tyler 21 applied the check 
list technique to products and procedures in the laboratory sci- 
ences by observing students’ difficulties in using a microscope. 
He called one student at a time into a special room in which there 
was a table with a microscope, yeast culture, slide covers, cloth, 
and lens papers on it. He then asked the student to find a yeast 
cell under the microscope He kept a record of the time and 
checked the student’s actions on the check list shown in Table 12. 

20 Published by the Russell Sage Foundation. 

21 R W Tyler, op cit 




CONSTRUCTING TEACHER-MADE TESTS 


257 


FOR HANDWRITING 
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Any scientific laboratory apparatus and any procedure, such as 
caring for infants, baking, preparing meals, etc., can be evaluated 
with check lists like this The sequential feature, with steps num- 
bered m the order in which they are performed, is especially use- 
ful in observing procedures The technique can be further refined 
by using rating scales for the quality of each feature of a product 
or a procedure. When numbering for sequence, the number can 
be placed at a point along a scale of quality or excellence 

“Setups” for Evaluating Shop Procedures. Paper-and-pencil 
tests are difficult to use in evaluating shop procedures because 
these tests have to rely on drawings instead of the actual objects 
A highly flexible technique that uses many of the techniques of 
short-answer testing is illustrated in the following machine shop 
test 22 

Each student observes several shop situations or “setups” in 
succession, reads one or more questions related to each situation, 
and records the number of his choice of answer on a form like 
that shown below. 

MACHINE SHOP TEST 

Name class P eriod 

Instructions 

You will be assigned a position to start this test at a place m the 
shop where there is a question typed on a 5 x 8 card, and also several 
possible answers Pick out the answer that you think is correct, and 
note the number m front of that answer. Write this number in the 
answer space below, after the correct question number. Be sure that 

22 For this illustration we are indebted to Emil W Ross 
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the first answer you write is after the correct number. Then the others 
will follow in order. 

You will be given two minutes to answer each question. At the 
sound of the bell, change to the question with the next higher number, 
with the exception that from question number “20” you will go to 
question number “1.” Do not go ahead. Do not talk. You may figure 
on the back of this sheet, but do not write on the question card. 

If a question pertains to a setup on a machine, DO NOT CHANGE 
ANYTHING ON THE SETUP UNLESS THE QUESTION CARD 
TELLS YOU TO DO SO. Otherwise you may make it impossible for 
the next student to answer that question. 


1. 

7. 

14 

2. 

8. 

15. 

3. 

9. 

16. 

4. 

10. 

17 

5. 

11. 

18. 

6. 

12. 

19. 


13. 



20. Write your answer below. You may continue writing on the other 
side if necessary, but be very brief 

[Sample questions: The following questions illustrate either differ- 
ent methods of phrasing questions, or different types of situations ap- 
propriate to this particular form of test. For actual use, each of these 
questions and its alternative answers are typed on a sepai ate card 
Note that any one of the starred responses could be made the desired 
response. Comments on each question are included after the question.] 

1. Which one of the following is a correct statement? 

*(1) The hacksaw blade is in the frame backwards 
*(2) A finer toothed blade should be used on this job 
*(3) The piece protrudes too far from the vise, 

(4) One should saw on the other side of the vise. 

[The required setup consists of a hacksaw, a vise holding a piece of 
work, and a saw cut started.] 

2. Which one of the following statements tells what is wrong 
with this shaper setup? You may engage the clutch. 

*(1) The stroke is too long. 

# (2) The stroke position is wrong 
(3) Paper should not have been left under the work. 

# (4) The vise is turned wrong 

[“What is wrong” can apply to a great many shop situations ] 
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4. Which one of the following measurements is nearest the di- 
ameter of this piece? Use the micrometers provided 

*(1) 1.091" 

*(2) 1 116" 

*(3) 1.191" 

*(4) 1.216" 

[These are easily confused micrometer readings The question form is 
equally well adapted to other methods of measurement.] 

5. Which one of the following statements explains why this 
lathe tool bit cut rough? 

(1) The feed is too high. 

(2) The speed is too fast 

(3) The work is too loose between centers. 

*(4) The cutting edge is too high. 

[The cause of faulty work requires careful observation. The setup 
should show the actual operation partly finished ] 

20 Rules are necessary either to prolong the life of equipment or 
to improve the appearance of a shop Name five things wrong 
on this lathe, according to the rules of this particular shop. 
[Such a question requires more space and so is last on the answer 
form ] 

Situational items can be devised as products or as features of a 
process m making a more complex product Such items can be 
adapted realistically to any laboratory work in which various 
phases of an ongoing process can be identified and scored. 

Note that paper forms and outlines of procedures such as check 
lists and rating scales do not guarantee reliable and valid evalua- 
tion. In a very real sense the judge or rater is the instrument and 
the paper form merely a convenient and systematically organized 
aid Hence the important task is to train the judge or observer. 

OPEN-BOOK EXAMINATIONS 

To promote examinations that require “thinking” rather than 
mere recall of textbook information, some writers have suggested 
examinations in which the students are permitted to use textbooks 
and notes These open-book examinations may test the worth of 
a course, encourage sound preparation on the part of the pupil, 
present a more natural situation, and necessitate comprehensive 
thought questions 
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The examinations need not be m the form of essay questions. 
Short-answer questions can readily be put in such a form as to 
require ability “to see situations as a whole,” to “use facts in 
solving problems,” to “draw inferences from known to unknown 
situations,” and in general to achieve broader, more permanent 
objectives of instruction than mere memorization of the facts 
and procedures m textbooks and lecture notes. 

Questions for open-book examinations must be constructed so 
that the pupil cannot answer them simply by turning to the 
proper page m a textbook. They must be arranged so as to require 
him to understand the large sections or basic principles of a unit, 
a book, or a course, to draw together under a single heading the 
scattered instances of a fundamental generalization, or to cite 
specific examples of a trend 

It is possible to construct open-book examinations for any 
course that stresses more than the memorization of facts and pro- 
cedures from textbooks, lectures, or other sources These exami- 
nations force teachers to stress mental processes other than memory. 
A similar shift m emphasis will occur m the pupils' study habits 
and methods of preparing for examinations. Open-book examina- 
tions appeal to pupils as more “natural” and representative of how 
they will use their achievement in out-of-school life. In real life, 
problem solving goes on with the available resources at hand. 
Consumers, voters, lawyers, engineers, and physicians use “open- 
book” methods to solve their problems 

The Stalnakers reported their experience with these examina- 
tions m the humanities at the University of Chicago . 23 By splitting 
the final examination into a three-hour morning open-book ses- 
sion and a three-hour afternoon closed-book session they were able 
to compare the relative standing of the students on the two types 
of examinations. In general, they found that the relative standing 
did not change and that the results of both types of examinations 
were similarly related to the scores on an intelligence test. This 
means that the open-book gave neither more nor less advantage 
to the more intelligent student than the closed-book examina- 
tion did. 

23 J, M and Ruth C Stalnaker, Open-book examinations* Results, J Higher 
Educ, 1934, 6 214-216 
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ORAL EXAMINATIONS 

In the past, teachers gave frequent oral examinations by having 
pupils stand up by their seats and recite the lessons they had 
studied. This technique is less often used today because of the de- 
velopment of group discussion techniques and evaluation by 
means of short-answer tests. However, oral questioning is a good 
way to discover what thought processes a pupil uses in solving a 
problem 

In the preschool, kindergarten, and lower primary grades the 
oral examination is probably the only way to evaluate achieve- 
ment because the pupils have not yet learned to read. In higher 
grades oral examinations are often desirable when the teacher 
wishes to evaluate a pupil’s ability to discuss broad types of prob- 
lems in which integration of knowledge in several areas is im- 
portant These examinations also have some value as a diagnostic 
tool m situations where written tests or product and procedure 
techniques cannot be used 

On the adverse side, oral examinations have the same limita- 
tions as essay examinations— poor sampling of content, great con- 
sumption of time, and low reliability. They certainly cannot alone 
provide a satisfactory basis for determining grades for a pupil’s 
work in a given area of instruction. 

LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1. Illustrate in terms of specific pupil behaviors and subject matters 
what you mean by ability to translate, ability to interpret, ability 
to apply, ability to analyze, and ability to evaluate (A Taxonomy 
of Educational Objectives will help you ) 

2. How have your attitudes toward essay and short-answer tests and 
your methods of preparing for them changed compared with those 
reported m this chapter? Which kind of test usually had better 
motivational and instructional effects for you> Did these effects 
differ in the areas m which you excelled as against those in which 
you had difficulty? 

3 What are some practical procedures for increasing the reliability 
of a teacher-made short-answer test? Of an essay test? 

4 For a specific product, give an illustration of a feature related to 
instructional objectives and one which is not, similarly, illustrate 
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a feature amenable to evaluation and one relatively not so amen- 
able. 

5. In what sense does the improvement of essay questions make them 
more similar to short-answer test items? What properties are still 
unique with essay tests? 

6. It has been said that most problems of life outside of school in 
which books are used are open-book examinations. Discuss this 
statement in the light of its implications for open-book examina- 
tions in school and for making school work more realistic Is there 
still a place for closed-book examinations? Explain 

7. Give an example of how very young children can learn to solve 
problems by using the scientific method. How would you evaluate 
this activity? 

8. Write an essay question m your subject-matter area aimed at each 
of the following objectives from the Taxonomy' 

Extrapolation 
Analysis of relationships 

Synthesis in the form of deriving a set of abstract relations 

Application of principles 

Evaluation in terms of internal evidence 

9. Criticize the following as an essay question* “Discuss the current 
strike at Colossal Motors ” Reword it in the light of your criti- 
cisms, retaining its good features or revising it entirely 

10. Construct five short-answer items dealing with a specific objective 
in the subject you plan to teach. Try these out on your fellow 
students Do the results bring suggestions for improvement? What? 

11. Write directions for a set of matching items. Submit them to the 
class for criticism. Are they clear and simple enough to be under- 
stood by pupils at a grade level below the one being tested? 

12. Construct multiple-choice items to measure the following: 
a. Knowledge of the procedures for adding fractions. 

b Knowledge of social forces operating during the Reconstruction 
Period. 

c. Importance of geographic factors m community life. 

d. Interpretation of a graph showing relationship between height 
of husbands and of their wives 

e Ability to understand and apply criteria for selecting a test. 


SUGGESTED REFERENCES 

Ahmann, J. S., and Glock, M. D., Evaluating Pupil Growth, Boston: 
Allyn and Bacon, 1959 
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See Chapter 7, Informal Objective Achievement Tests; Chapter 
8, Measuring Understanding Objectively; Chapter 9, Informal 
Essay Achievement Tests; and Chapter 11, Evaluating Proce- 
dures and Products 

Brownell, W. A, The measurement of understanding, 45th Yearb 
Natl Soc Stud Edwc , Part I 

A comprehensive and, m the earlier chapters at least, theoretical 
presentation of methods intended for all levels of education and 
most school subjects 

Furst, Edward J , Constructing Evaluation Instruments , New York: 
Longmans, Green, 1958. 

In Part II, the author presents the rationale and procedures of 
test construction planning the test, constructing items, assembly 
and reproduction, administration and scoring, analysis and re- 
vision of items 

Gerberich, J R, Specimen Objective Test Items, New York* Long- 
mans, Green, 1956. 

This volume presents a brief orientation on the nature and 
methods of constructing achievement tests, steps in the process of 
constructing tests, a detailed treatment of the instructional out- 
comes of what should be the primary determiners of the types of 
pupil behavior to be measured, and extensive test samples to in- 
dicate some of the ways by which these outcomes can be measured. 
Greene, H. A , Jorgensen, A. N , and Gerberich, J R , Measurement 
and Evaluation m the Elementary School, 2nd ed., 1953; Measurement 
and Evaluation m the Secondary School, 2nd ed , 1954, New York* 
Longmans, Green. 

These two books have several chapters on the development, con- 
struction, and improvement of objective test items in specific 
subject-matter fields in secondary education, and for the different 
grade levels in the instructional fields of elementary schools. Con- 
tains examples of test items for different outcomes of education 
Lindquist, E F (ed ), Educational Measurement, Washington: Amer- 
ican Council on Education, 1951. 

Robert L. Ebel presents in Chapter 7 (pages 185-189) definitive 
treatment of the planning of short-answer tests and the art of 
writing test items; illustrative examples Chapter 6 by K. W. 
Vaughn is a comprehensive review of the problems and tech- 
niques for planning objective tests. In Chapter 11, G. Spaulding 
provides useful assistance m reproducing objective tests. Chap- 
ter 12, by D. G Ryans and N. Fredenksen, reviews the prin- 
ciples and procedures for developing performance tests of 
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educational achievement In Chapter 13, J. M. Stalnaker gives an 
excellent discussion of the essay examination procedure and the 
techniques for improving it. 

Micheels, W. J, and Karnes, M. R, Measuring Educational Achieve- 
ment , New York. McGraw-Hill, 1950 
These authors provide an excellent reference for teachers of in- 
dustrial arts education They make suggestions for the construc- 
tion of different types of tests for evaluating achievement m shop 
courses. Considerable emphasis is given to the manipulative-per- 
formance type of evaluation 

Stodola, Quentin, Making the Classroom Test A Guide for Teachers, 
Evaluation and Advisory Service Series, No 4, Princeton Educational 
Testing Service, 1959. 

Practical suggestions for test construction Includes plans and 
procedures used by four teachers in making good tests This 
pamphlet may be obtained from ETS upon request 
Travers, Robert M W, How To Make Achievement Tests , New 
York Odyssey, 1950 

The author describes briefly but succinctly, and in a straightfor- 
ward, understandable manner, the steps m planning evaluation 
instruments and constructing objective tests 



CHAPTER 9 


Assigning Marks and 
Reporting Pupil Progress 


Nature of School Marks and Appraisal 

Differences Between Test Scores and Marks 
Reasons for Marking Systems 
Kinds of Marking Systems 
Criticism of Marks 

Bases for Marking Systems 

Factors in a Mark on a Single Test 
Factors in a Mark on a Course of Instruction 

Assigning Marks from Test Scores 
Grading “on the Curve” 

Combining Test Scores Prior to Grading 

Combining Marks for Final Grades 

Types of Reporting Practices 

One of the most persistent and perplexing problems teachers 
face is assigning marks— making value judgments of the status 
and progress of students at periodical intervals. One function of 
school marks, grades, and reports is to maintain communication 
between teachers and pupils and parents Communicating with 
parents effectively and improving their understanding of pupil 
problems help schools enlist their support in developing realistic 
and constructive educational programs. In this chapter we shall 
consider the kinds of questions that arise among teachers. (For 
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some of these questions no satisfactory, generally applicable 
answers have been found.) 

What are the best evaluation techniques? 

What is the best way to give marks? 

Is it best to mark pupils in relation to their own apparent ability? 
Or in relation to the progress of their classmates? Or in relation 
to both themselves and their classmates? 

Is it best to mark pupils according to a standard previously decided 
upon for their particular grade or educational level? 

What is the best technique for reporting pupil progress to parents? 
Is the report card as good as letters to parents or interviews when 
the amount of time and effort expended is taken into consider- 
ation? 

How often and at what times should report cards be sent to 
parents? 

NATURE OF SCHOOL MARKS AND APPRAISAL 

In this section we discuss the differences between test scores 
and school marks, reasons for having marking systems, various 
kinds of marking systems, and some of the criticisms of marks 
and grades. 

Differences Between Test Scores and Marks 

As we noted m Chapter 3, a raw score on a test has practically 
no significance without additional data for interpreting it. Even 
if the teacher transforms raw scores into percentile ranks, grade 
placement scores, or various norms they merely compare the per- 
formance of one pupil with that of others. Test scores are only 
indexes of measurement, and measurement in itself has no partic- 
ular meaning. Marks or grades, on the other hand, are indexes of 
evaluation; they imply that value judgments have been made with 
the assistance of other criteria and in terms of some type of value, 
objective, goal, or standard. For example, a score may be 69 on a 
test having 125 items, but a pupil’s grade or mark may be either 
“C” or “A,” “55%” or “80%, ” “passed” or “failed,” depending 
on the nature of the objective or standard used in making the 
value judgment. 
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Reasons for Marking Systems 

Among the purposes of marking systems, the more common are 
to provide a basis for (1) information for parents on pupil status 
or progress, (2) promotion and graduation, (3) motivation of 
school work, (4) guidance of learning, (5) guidance of educational 
and vocational planning, (6) guidance of personal development, 
(7) honors, (8) participation in many school activities, (9) reports 
and recommendations to future employers, (10) data for curricu- 
lum studies, (11) reports to a school the pupil may attend later. 

Kinds of Marking Systems 

Many kinds of marking systems have been devised. With so 
many reasons for using marks, no one system could be expected to 
be satisfactory for all purposes. Early systems usually reported 
marks on a 100-point scale or percentage system, in which all 
grades of 70 or higher were considered to indicate satisfactory or 
“passing” work, and marks lower than 70 to indicate “failure ” In 
a typical classroom there would be grade reports for a particular 
subject with marks at almost any level and pupils would be dif- 
ferentiated by grades of 81, 82, 83, 84, etc. Such a system implied 
a precision and refinement of evaluation not justified by available 
measurement instruments and techniques. 

Some educators have suggested using just two categories of 
grading: pass or fail (P-F), satisfactory or unsatisfactory (S-U), 
plus or minus This practice tends to have the opposite effect of 
the preceding one in that it implies that all students who receive 
a “pass” grade are alike m their abilities or achievement in what- 
ever is being marked This system has not been widely accepted, 
and where it has been used many teachers have begun reporting 
P-|~, P, and P — , so that they actually are using a four-point 
system. 

The marking system most frequently used is based on five 
points, with four marks indicating passing or satisfactory work 
and one mark indicating failure or unsatisfactory work. These 
points are usually given in letter grades from high to low (A, B, 
C, D, and F) or numbers (1, 2, 3, 4, 5, or in reverse order). Al- 
though some teachers use only the five categories, others use plus 
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and minus signs to indicate performance slightly above or below 
a given mark. 

The major shortcoming of grades or marks is that few of them 
are defined meaningfully. The same marks often mean different 
things to different teachers even m the same school system. In 
every school system it is important that some definition be given 
for each mark to facilitate uniformity m understanding The 
following definitions of grades are helpful, but they are still 
questionable regarding what is meant by the “goals” stated m 
them, or the term “achieved.” 

Grade Significance of Grade 

A Excellent. This student is outstanding He has achieved all 
the major and minor goals of the class His level of achieve- 
ment is considerably above the minimum required for doing 
more advanced work m the same field Usually 5 to 10 per- 
cent of the pupils in a typical class receive this grade 

B Highly satisfactory The work of this student is generally bet- 
ter than average He has achieved all the major goals and 
many of the minor goals of the class. His level is somewhat 
above the minimum required for doing advanced work in the 
same field Usually about 20 to 30 percent of the pupils in a 
typical class receive this grade 

C Satisfactory This student’s work is quite acceptable but not 
outstanding. He has achieved all the major goals, but not 
many of the minor goals His level of achievement barely 
meets the minimum required for more advanced work in the 
same field, but he has no major handicaps to overcome. Usu- 
ally about 85 to 40 percent of the students in a typical class 
receive this grade. 

D Poor. The work of this student is noticeably weak He has 
achieved only a few of the major goals of the class His level 
of achievement is so limited that he is not prepared to work 
on a more advanced level in the same field without consider- 
able remedial work and individual assistance Usually about 
20 to 30 percent of the pupils m a typical class receive this 
grade. 

F Unsatisfactory This student does not meet the minimum re- 
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quirements of the class He has achieved none of the major 
goals He has failed to accomplish the minimum essential for 
continued progress m the same field Usually less than 5 per- 
cent of the pupils m a typical class receive this grade 

The “more advanced work in the same field” in the above may 
not be pertinent for students in such classes as eighth-grade geog- 
raphy or ninth-grade world history 

Furthermore, these definitions are based upon the extent to 
which pupils have accomplished some general goals or the ob- 
jectives of instruction in the class Students may be assigned the 
same mark, according to these definitions, when their different 
abilities vary considerably, depending upon the teacher’s goals. 
For example, teachers often mark on the basis of “individual 
goals,” “ability goals,” “goals of effort,” or some combination of 
these and other goals Individual goals may indicate the extent of 
individual progress (difference between achievement at beginning 
and end) regardless of the level of the student’s achievement at 
the beginning and end of the reporting period Ability goals may 
indicate the extent to which students are working up to their 
“capacity” as measured by some test of capacity or intelligence. 
Goals of effort may indicate the extent to which they are working 
at something regardless of whether they have accomplished any- 
thing or not Thus, two pupils may receive B’s in history. For one 
pupil the mark represents an A knowledge of history and a C ef- 
fort; for the other, it represents a C knowledge of history and an 
A effort. 

A better system of marking might include a number of letter 
marks: one for knowledge of history, one for the amount of effort 
the pupil has expended, another for the extent to which he is 
working up to his “capacity,” and so on. But can a teacher judge 
“knowledge,” “effort,” and “capacity” accurately for all pupils? 

Grading “on the curve” is another type of marking system. This 
is a system whereby sometimes predetermined percentages of 
students are awarded each of five letter or number grades and 
sometimes the grades are awarded on the basis of the relative 
status of pupils. The accompanying table shows three of the more 
common percentages of pupils for each grade or mark This 
system derived its name from the proportions of cases found 
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Mark Percentage of Students per Mark 



I 

II 

III 

A 

7 

10 

5 

B 

24 

20 

20 

C 

38 

40 

50 

D 

24 

20 

20 

F 

7 

10 

5 


within given standard deviation distances on a normal curve 
(see Glossary, and page 49). Techniques for deriving these grades 
are discussed later in this chapter. 

Regardless of the marking system used, teachers do not adhere 
to it rigidly. In grading “on the curve” most distributions of 
marks are decidedly skewed, with more good than poor marks 
given. This skewness is even more pronounced with advanced 
students, perhaps because they are a more select group. Obviously 
progress in school is marked by continuous selection. If we assume 
that educability is “normally” distributed at birth, there is al- 
ready considerable selection m the first grade. 

Criticism of Marks 

As typically used, marks have several shortcomings. Whereas 
the stated purposes for any marking system may be very worth 
while, the actual effects of it may not serve these purposes. For 
some pupils, marks often become the end and aim of education, 
for their primary goal is a “good” mark regardless of how much 
they have learned or how they have gone about getting the mark. 
Marks often lead pupils to concentrate on whatever the teacher 
uses as the basis for assigning them. In some cases, they tend 
to make pupils overemphasize the acquisition of subject matter, 
with little consideration given to any other objectives of educa- 
tion. This is not an inherent defect of marks, but rather an out- 
come of the way they are often used. 

Teachers often use marks for disciplinary and motivational 
purposes, especially when other methods fail. Pupils may be 
forced to conform by the threat of poor marks, or motivated to 
do more work by the promise of better marks. Frequently, low 
marks unduly discourage pupils at the low end of the class 
achievement scale, although it is they who most need encourage- 
ment; such pupils often feel, “It doesn’t do any good to work 
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harder because I can’t get a good grade anyway.” On the other 
hand, brighter students are not encouraged to do as well as they 
can because they get satisfactory marks with little effort. In this 
respect, marks tend to encourage mediocrity in superior children. 

BASES FOR MARKING SYSTEMS 

A teacher should consider a number of questions in deciding 
on the bases for a marking system. What should the marking scale 
mean? What is the meaning of an “A”? Is it the highest grade 
given by a teacher? In any year? In this particular class? In this 
particular school? Or in some other school where he taught pre- 
viously? Is it a typical grade, indicating satisfactory work, or is it 
never achieved by anyone because no one is “perfect”? 

Is there a place for ability marking in school? Should top grades 
be given to all students who are working up to their full “capaci- 
ties”? Should “level of the course” enter into grade distributions? 
Is it permissible to give top grades to all students who take an 
advanced elective course? If students in ninth-grade general 
mathematics have grades ranging from A to F, should the grades 
for those who survived algebra and geometry and are now taking 
trigonometry also range from A to F or should they be limited to 
A and B? 

Is it advisable to give excellent marks abundantly for encour- 
agement? Is it advisable to give poor marks for “driving” pur- 
poses? In other words, should grading scales and grading standards 
be altered at times for specific purposes? 

What courses or types of performance requiring grading in 
school do not lend themselves to a multipoint scale, such as A 
to F? Are there courses or objectives that can only be evaluated 
as “acceptable” or “not acceptable”? How may these grades be 
combined with other grading systems? What factors should be 
combined to obtain the grade or mark? How should they be 
weighted in the combined mark? 

No general rules can apply in answering all these questions. 
Individual school systems need to make their own decisions con- 
cerning the bases for their marking systems Above all, an effort 
should be made to define a marking system so that it will produce 
some degree of uniformity in grading among teachers and some 
uniformity in understanding the system among pupils and their 
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parents. Some educators believe an ideal situation would prevail 
if this type of uniformity were attained in all levels of education 
in all parts of the country. But the wide differences in specific 
purposes among schools today make it unlikely that this ideal will 
be reached The questions raised in this section, however, provide 
a number of topics for class discussion and for in-service training 
of faculties. 

Factors in a Mark on a Single Test 

If a mark is to be given for a short-answer test in arithmetic, it 
should represent accomplishment in arithmetic. It should not be 
affected by other factors, such as handwriting, neatness, conduct, 
or others that do not represent the pupil’s ability in arithmetic. 
If the test includes arithmetic computation, arithmetic reasoning, 
and the vocabulary of arithmetic, the grade should reflect all 
three aspects of arithmetic. On the other hand, if a student mis- 
spells words that are not part of the specific arithmetic vocabulary 
being tested, the misspellings should not be counted in his mark 
for arithmetic ability. 

In essay tests, the grade should represent an evaluation of the 
pupil’s accomplishments in the specific factors being tested. If the 
test is designed to sample knowledge of the “steps in the enact- 
ment of a law in Congress,” for example, the grade should reflect 
only the factors pertaining to that knowledge, not ability in spell- 
ing, language, grammar, handwriting, etc. 

It is often difficult, however, to distinguish between the con- 
tent of an answer and the style of writing and the grammar used. 
Often the answer “looks right” but is written so poorly that the 
teacher cannot be sure. How teachers resolve such problems is 
hard to control, it may depend more on their temperament and 
values than on any principles of measurement they can accept 
intellectually. 

Factors in a Mark on a Course of Instruction 

The mark for a course of instruction over an extended period 
of time, such as a quarter or semester, is usually a composite of the 
marks on tests on units of instruction given at intervals and other 
evidences of pupil achievement in the course. In determining the 
final mark for a course, the teacher should give the same considera- 
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tion to making it a measure of what it is intended to measure as 
he does in assigning a mark to a single test. If he is marking other 
ob j ectives—such as development of responsibility, cooperation 
among students, improvement of written expression, speaking 
ability, neatness, promptness— in addition to the cognitive ob- 
jectives of the course of instruction— history, for example— should 
he give them separate marks? Or include them in the mark for 
history itself? Whatever the answer, teachers should try to arrive 
at it openly, with full awareness of what they are doing, rather 
than unconsciously or unintentionally. 

In combining marks for units within a course to arrive at the 
course grade, the teacher should consider the method of weighting 
each subgrade. In some courses he can obtain the final grade by 
simply averaging the unit grades In others he may base the course 
grade only upon the final evaluation For example, m a course 
m history the class may have covered four units m the term, each 
relatively independent of the others. That is, he could have pre- 
sented any one of them at any time because the content does not 
depend upon what has been learned m other units. In this case, 
averaging unit grades is satisfactory for deriving a course grade 
But m another case, such as algebra, the hierarchy of knowledge is 
such that each unit of instruction depends upon a previous one 
Here the final unit of instruction gives a more adequate measure 
of a student's accomplishment than an average of his marks on all 
units. Suppose two pupils have the same abilities m algebra at the 
end of a semester. Pupil A did very poorly on the first unit and re- 
ceived a low grade He worked hard and improved in each of the 
succeeding units. Pupil B did very well on the first unit, but pro- 
gressively poorer on the succeeding ones If all units grades are 
averaged for these pupils, Pupil B will have a higher grade at the 
end of the term than Pupil A, even though they completed the 
term with the same abilities 

ASSIGNING MARKS FROM TEST SCORES 

Theoretically, the best method of assigning marks from test 
scores is on the basis of some absolute standard whereby a teacher 
could administer a test and know in advance just what score 
will be required for a given letter grade. Unfortunately, this is 
impossible in most situations because usually there is no absolute 
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standard. If the teacher sets an a priori absolute standard, such 
as a given percentage of items answered correctly for a given grade, 
a test that happens to be too easy will result in all the students 
receiving the top grade. Similarly, a test that is too difficult will 
result in all the pupils failing. Both results are unrealistic, for it 
is unlikely that any public-school class will have all superior 
students or all failures. 

Assuming that most classes are not too far from the average 
with respect to age, number of years m school, previous experience 
in a given subject, motivation, and many other factors, teachers 
often conclude that the performance of the middle half of the 
class on the test should be given an average grade regardless of 
the scores made on the test. Then, if the average score on the test 
seems low in relation to the total possible score it indicates that 
more instruction is needed for the entire class or that the test 
was too difficult. 

Grading “on the Curve” 

Grading “on the curve” means that grades are assigned accord- 
ing to the relative status of the pupils taking a test, all of whom 
have been exposed to similar instruction. It means that the large 
group who receive scores in the middle of the distribution will 
get the average mark for the class. The relatively few pupils at the 
extremes of the distribution will get the top and bottom marks, 
respectively, and the pupils between the middle and extreme 
groups will get the above- and below-average grades One com- 
mon procedure is to determine the cutting scores for the various 
grade distributions according to the divisions of the test-score scale 
shown in the accompanying tabulation. If these standard deviation 



Division of Test 

% Normal 

Grade 

Score Scale 

Distribution 

A 

+ 1.5o- and up 

7 

B 

+ .hor to -f-1.49o- 

24 

C 

— -5cr tO -J— .49 cr 

38 

D 

— 1.5<r to — .5lo- 

24 

F 

—1.5 lor and down 

7 


distances were based on a normal distribution of scores, the per- 
centages of pupils in each group would be approximately 7, 24, 
38, 24, and 7, respectively, as shown in Fig. 34. 
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Fig 34 Distribution of Marks Based on Standard Deviations. 

Let us see how this procedure would apply to a typical group 
of twenty-five pupils in general mathematics at the ninth-grade 
level, who have the following raw scores on a test. 

65, 64, 63, 58, 57, 56, 55, 55, 54, 50, 48, 48, 

46, 45, 45, 44, 43, 42, 41, 36, 35, 32, 30, 28, 20 

We round off the arithmetic mean of this group of scores at 46, 
and the standard deviation at 12. Using the above procedure, we 
determine the cutting scores for grades as follows: 


No. % 


Grade 


Lower Limits 


Scores 

Pupils 

Pupils 

A 

AT 

+1 5o-or 46 + 18 

= 64 

64 and up 

2 

8 

B 

M 

-f- 5cr or 46 6 

= 52 

52 to 63 

7 

28 

C 

M 

— 5cr or 46 — 6 

= 40 

40 to 51 

10 

40 

D 

M 

— 1 5a or 46 — 18 

= 28 

28 to 39 

5 

20 

F 

Below 1 ,5cr or Below 28 

27 and down 

1 

4 


This procedure yields percentages of pupils with grades from 
A to F of 8, 28, 40, 20, and 4, respectively. The difference between 
these percentages and those in Fig 34 is due to the fact that the 
scores in this particular class are not normally distributed. 

This procedure may allocate marks to a typical class more fairly 
than using the percentage of items answered correctly on a test 
or deciding arbitrarily that a certain percentage of pupils are to 
be assigned at each grade level. But the teacher should use it with 
discretion. In the example, the three pupils at the top of the 
distribution have scores of 65, 64, and 63. If he used the pro- 
cedure strictly, the teacher would give A’s only to the two with 
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scores of 65 and 64. In view of the considerable gap in the score 
distribution between 63 and 58, the next highest score, it would 
seem that the pupil with the score of 63 is more like the two above 
than like the group given B’s. Thus, it is perhaps better to include 
the score of 63 m the A group. When there are gaps in a distribu- 
tion of scores, it is often desirable to shift the cutting scores up- 
ward to the lowest score at any grade level. Thus, in the example, 
the teacher would report the cutting scores to the class as: A— 63 
and up; B— 54 to 62, C— 41 to 53, D— 28 to 40; F—below 28. In this 
way a teacher can prevent the somewhat warranted resentment on 
the part of students who had scores that “just missed getting a 
higher mark.” 

When a class or group is not considered typical , or if the course 
of instruction is an advanced one in which no pupil will be con- 
sidered a failure, the grading scale may be moved to the left so 
that there will be a higher proportion of A’s and B’s, very few D’s, 
and perhaps no F’s. In graduate courses at the university level, for 
example, marks are often distributed as follows* A for scores -f- .5# 
and up; B for scores -f- 5a to — .5 0 , C for scores — .5 a to — 2 On; 
and D for scores below — 2.0#. In graduate courses it is expected 
that there will be a much larger percentage of superior than of in- 
ferior students. The weaker students usually drop out during the 
undergraduate program; hence a graduate class should be com- 
posed primarily of A and B students, with very few D students, 
and, extremely rarely, an F student. 

Combining Test Scores Prior to Grading 

Sometimes a teacher gives a series of tests during a course and 
wants to combine the test scores for the course grade. If only the 
tests themselves enter into the course grade this procedure is 
readily justified. However, if other criteria are also used, the pro- 
cedure discussed m the next section should receive particular at- 
tention. When combining test scores it is not often desirable to 
combine raw scores because they make the weights given the var- 
ious tests depend too much on the number of questions, the diffi- 
culty of the test, and similar, possibly irrelevant, factors. 

If a teacher wants all his test scores to have equal value in the 
composite grade, he should change each score to some type of 
standard score. One of the better procedures is to convert the raw 
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scores to T-scores, as discussed in Chapter 3. If he wishes to give 
more weight to some of his tests than to others, he can multiply 
the standard scores by that weight and combine them for a total 
score. This procedure is explained m the next section 

COMBINING MARKS FOR FINAL GRADES 

Course or unit grades are not usually based upon test results 
alone. Teachers often use other criteria as part of the basis for 
course grades These criteria may include such items as a term 
paper or special project, class contributions, daily “homework,” 
and unit tests. If the teacher grades each unit, he should take all 
determiners into consideration and weight them according to 
their relative importance. For example, he gives a student the 
following marks on various determiners for a given unit on in- 
struction, Daily Class Work~C, Unit Project— C; Unit Exami- 
nation— B. He can weight these determiners and obtain the unit 
grade by converting each determiner grade to grade points, using 
the equivalent of 4 points for A, 3 for B, 2 for C, 1 for D, and 0 
for F. The Unit Examination may be considered worth twice as 
much as either of the other two determiners. Fig. 35 shows this 
example as part of a teacher’s class record. In this record the 
teacher has indicated the grade and equivalent grade points as- 



Fig 35 Teacher's Class Record and Grading Process 
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signed for each determiner. He has a column for recording the 
total grade points for the unit, another column for the grade 
point average, and a third column for the final unit grade. This 
final grade is determined from the average grade points for 
the unit. 

The same procedure will serve in combining several units of 
instruction in a course for the final course grade. If there are 
three units in a semester, the teacher can determine the semester 
mark by averaging the three unit grade point averages, just as the 
three determiners were combined for the unit grade in Fig. 35. 


TYPES OF REPORTING PRACTICES 


In Chapter 4 we discussed ways of using test results, especially 
through norms and profiles. These techniques are also useful in 
reporting pupil status and progress for specific classes or units of 
instruction Other types of reports include cumulative records, 
class analysis charts, letters to parents, conferences between 
teachers and parents, home visits, and report cards. Cumulative 
records and class analysis charts are usually kept in a central file 
of a school, the other types are used primarily for reporting to 
parents. Regardless of the types of reports a teacher is called upon 
to make, they should provide specific information about pupils 
regarding all the major objectives of the educational program 
As far as possible, the reports should have separate marks for 
the achievement of specific objectives or outcomes of instruction 
rather than a single omnibus mark. Reports to parents are often 
made on report cards that provide for marks on such factors as 
the following, among others: 


Days absent 

Times tardy 

Deportment 

Reading 

Writing 

Spelling 


Language 

Arithmetic 

Social studies 

Science 

Music 

Art 


When teachers are required to give a mark for each of the 
above, the mark can only represent a global or omnibus appraisal 
that does not provide for specific differentiation among the pu- 
pil’s accomplishments in each of the areas of instruction. The 
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mark for social studies, for example, may represent a composite 
of his mastery of the subject-matter content of social studies, his 
skill in locating sources of information, his research activities, his 
study skills and habits, his ability to work with other pupils in 
group activities, the correctness and effectiveness of his oral and 
written expression, and many other factors. 

The complexity of marks, as they are often reported, is further 
increased by their being influenced, in varying degree, by the 
pupil's status, improvement, effort, “capacity,” etc. Pupils may 
have a uniform standing in all these factors, or they may be out- 
standing in some and mediocre or poor in others. 

A single mark for social studies, then, must be the overall re- 
sultant of complex interaction among many considerations, many 
of which are necessarily subjective. Yet it is not meaningless. Many 
judgments in life— those involved m appraising the overall desir- 
ability of a house, a car, or even a prospective spouse, for ex- 
ample— are based on many interacting considerations. Single 
omnibus judgments such as “accept” or “reject” must be made, 
and they have some value in reports to parents. 

It would be nice if reports could include a detailed statement 
concerning specific objectives of each course of instruction. Such 
reports would include subject-matter achievement, character out- 
comes, social adjustment, and other factors, each of them evalu- 
ated independently. Subject-matter achievement would represent 
accomplishment in more than one type of achievement, and each 
would have a separate mark. Preferably descriptive words or 
phrases rather than letter grades would be used for reporting the 
separate evaluation of less tangible pupil qualities like effort, 
citizenship, personal traits, and the like. 

Such reporting is not feasible at present, and perhaps it never 
will be Teachers simply do not have available the tools (tests, etc) 
with which to make such detailed appraisals with the necessary 
validity. Even if these tools were available, their use would prob- 
ably not be feasible in terms of time and money. It is question- 
able, furthermore, whether most parents will understand and use 
such detailed information. 

Instead of such a program, conferences between parents and 
teachers provide a safe and workable method of improving on the 
communication provided by the typical report card. These con- 
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ferences can be tailored to the individual pupil and his parents. 
The variables important for understanding one pupil may not 
be the same for another. What one parent is interested in may 
differ from another parent’s concern. Such conferences can 
remedy the shortcomings of single omnibus grades for each part 
of the curriculum about as well as present-day educational meas- 
urement allows. 

Since no universally acceptable practice has yet been devised, 
each local school system must plan its own reporting system. This 
should involve the cooperation of pupils, parents, teachers, and 
administrators Through cooperative effort and consideration of 
the principles of objectivity and specificity m determining the 
marking and reporting system, a procedure can be worked out 
which will not only make marking and reporting more meaning- 
ful, but result in better educational practices. 


LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1. Examine your own experience for instances when your learning was 
evaluated on a superficial or otherwise inadequate basis How 
would improved evaluation have affected your education? 

2. Assume that you and the other members of this class are teaching 
in a 12-grade school You are meeting to determine the marking and 
grading policies of the school. What is the school’s viewpoint on 
the purposes of marking? How should the bases for marking differ 
in the primary, elementary, and secondary levels? What weight 
should be given various factors in determining marks? Can this 
weighting be made objective? Is it practicable to do so? If not, how 
will it be determined? What type of progress reports are to be made 
to parents? How much of the pupil appraisals is to be recorded on 
their permanent cumulative records? 

3. Collect samples of report cards and reporting practices used in sev- 
eral schools. Discuss the advantages and limitations of each As a 
class, establish an “ideal” reporting procedure and the type of re- 
ports to be made 

4. Obtain the scores given on an examination in your teaching area 
(or level). Determine the marks to be assigned to each score De- 
scribe to the class for discussion and criticism the bases upon which 
you determined these marks. 
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Adjustment 




CHAPTER 10 


Determining Attitudes and Interests 


Definition of Attitudes 

Attitudes and Allied Concepts 

Dimensions of Attitudes 
Favorableness 
Intensity 
Salience 
Generality 

Public vs Private Attitudes 
Common vs Individual Attitudes 

Measuring Attitudes and Interests 
Single-Question Technique 
Reliability and Validity 
Attitude Scales 

Thurstone-Type Scales Remmers’ Master-Type Scales Li- 
kert-Type Scales 

Measuring Attitudes as Educational-Vocational Interests 

Approaches to the Identification and Evaluation of Interests 
Interest Inventories 

What I Like to Do— An Inventory of Children’s Interests Vo- 
cational Interest Inventory. Occupational Interest Inventory. 
Kuder Preference Records. Vocational Interest Blanks Study 
of Values 

General Significance of Interest Inventories 

For the moment, let us consider attitudes as being “feelings for 
or against something” Curriculum builders, school admimstra- 
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tors, and teachers are aware that educational procedures and cur- 
ricula can and do change attitudes. And even when attitudes are 
not subject to the influence, conscious or unconscious, o£ the 
school but are shaped by out-of-school experiences, the school can- 
not avoid being concerned with these aspects of pupils Educa- 
tion cannot proceed as if human beings were intellectual machines 
governed by pure reason. From the standpoint of both society 
and the individual, the importance of attitudes needs only to be 
mentioned to be appreciated. A society is stable to the extent that 
attitude patterns function in the lives of individuals in society 
without creating undue stresses and strains. Education must 
therefore be concerned with whether it is producing types of at- 
titude patterns that serve as integrating forces in society. 

Does concern with attitudes imply a system of indoctrination 
rather than of education? Educators have upheld the slogan that 
children must be taught how to think but not what to think. Yet 
this slogan contains a fundamental psychological self-contradic- 
tion. Thinking does not occur in the abstract or in a vacuum but 
employs the individual’s attitude patterns and experience. Hence, 
m the process of teaching how to think the school will inevitably 
also to a considerable extent be teaching what to think. 

From the standpoint of the individual, attitudes are important 
to mental hygiene. A person’s own evaluation of his conduct and 
desires in relation to social values as he understands them consti- 
tutes the basis for his social-emotional adjustment. His attitudes 
toward his environment— playmates, teachers, institutions, customs 
—all have a basic effect on his mental ease or dis-ease. His attitudes 
also affect what he perceives, remembers, and thinks. The integra- 
tion of the intellectual-emotional life of pupils is as much a mat- 
ter of attitude as is social integration, the problem of holding so- 
ciety together. 

More specifically, attitudes are a vital concern of guidance, and 
consequently of educational evaluation, because they affect: 

1. The pupil’s fitness for various curricula. Unless a pupil has 
a favorable attitude toward a series of instructional objectives and 
sets them up as desirable goals for himself, the educative process 
will be relatively ineffective. 

2. The pupil’s fitness for various occupational goals. Bingham 1 

1 W, V Bingham, Aptitudes and Aptitude Testing, New York. Harper, 1937, p 82. 
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summarized the connection between attitudes and occupational 
fitness in terms of whether (a) the individual will like the actual 
work of an occupation, (b) he will find himself among congenial 
associates, with interests similar to his own, (c) indications of his 
future abilities may be uncovered; (d) alternative fields of occu- 
pation, not yet seriously considered, may be brought to light. 

3. The pupil's fitness for participation in a democratic social 
order . Attitudes toward social groups, institutions, practices, and 
policies are all attitudes m which society and the schools have a 
real stake. Most important of all, perhaps, are the pupil's attitudes 
toward the acceptance of social responsibility. Guidance con- 
cerned with individual and social progress requires the evalua- 
tion of the pupil’s respect for his right to vote and his sensitivity 
to social problems. 

DEFINITION OF ATTITUDES 

As we stated above, attitudes may be informally defined as feel- 
ings for or against something. This definition provides the frame- 
work for a more careful definition. The term “feeling” points to 
the differences between attitudes and detailed, rational, intel- 
lectual, cognitive mental processes. Attitudes are linked to the 
emotions, for pleasant and unpleasant associations— fear, rage, 
love, and all the learned variations in them— play a part in at- 
titudes. 

The phrase “for or against” expresses the directionality of at- 
titudes, the fact that they are characterized by approaches or with- 
drawals, likes or dislikes, avoidant or adient tendencies, favorable 
or unfavorable reactions, loves or hates, as responses to stimuli. 

The word “something” signifies that attitudes are not merely 
mental images or verbalized ideas, but take on meaning only 
when considered in relation to some specific or generalized object, 
situation, or stimulus. 

A further characteristic of attitudes is that they often have so 
great an effect on behavior that the attitude enables the predic- 
tion of other behavior. Or behavior may be so influenced by 
other forces that it will not follow the expressed attitude, c.g., a 
pupil who expresses opposition to cheating proceeds to cheat on 
an examination Another characteristic of attitudes, which is 
sometimes overlooked, is that they are learned. 
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In summary, an attitude may be defined as an emotionalized 
tendency, organized through experience, to react positively or 
negatively toward a psychological object. 

Attitudes and Allied Concepts 

Certain concepts allied to attitudes, some of them essentially 
synonyms or near-synonyms, are considered here since they are 
frequently used m popular discussion and technical literature 
Such concepts are interests, motives, values , appreciation, morale, 
ideals, and character. Although there are additional concepts, 
these show how such concepts refer basically to attitudes. 

Interests, as observed, are presumably the reflection of attrac- 
tions and aversions in behavior, of feelings of pleasantness and un- 
pleasantness, likes and dislikes. A distinction may be made be- 
tween attitudes and interests m that interests merely indicate the 
degree to which an individual prefers to hold an object before 
his consciousness whether he reacts approvingly or disapprovingly 
toward it, whereas attitudes indicate his reaction in terms of its 
direction, pleasantness or unpleasantness, agreement or disagree- 
ment. An individual often does not prefer to hold an object before 
his consciousness unless he values it positively or finds it pleasur- 
able. But this is not always so. An atheist may be deeply interested 
in religion, although he is against it and assigns negative value 
to it. 

Motives, to an important extent, are constituted of attitudes. 
A highly favorable attitude toward a particular teacher may 
motivate a pupil to emulate that teacher. Attitudes have even been 
defined as predispositions to motive arousal . 2 Motives are in this 
sense more specific and temporary. When goals are reached, mo- 
tives are satisfied; but the attitude, or tendency to have the motive, 
persists from one occasion to the next. 

Values are the things of life considered important or worth 
while These values may be positive (freedom, education, the 
family, law observance, justice) or negative (cruelty, crime, injus- 
tice, intolerance, ignorance, poverty) The saint and the racketeer 
differ chiefly in their value systems. Values are thus essentially 
attitude objects, they usually refer to the objects of pervasive 
systems of attitudes. 


2 T M Newcomb, Social Psychology , New York Dryden, 1950. 
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Appreciation as used here refers to aesthetic appreciation and 
connotes an emotional reaction and perception of the aesthetic 
meaning or goodness of some object or event It involves also the 
acceptance-rejection notion, and hence is largely an attitude. 
Taste in a sense is practically synonymous with appreciation 

Morale refers to the esprit de corps, the emotional integration 
of a group. It is the integrating pattern of attitudes with refer- 
ence to attitude objects judged to be of vital concern to the group. 
These attitude objects may be threats or goals whose achievement 
is endangered by the absence of morale There is the morale of an 
army or of the civilian population in wartime, the morale of the 
classroom or of an industrial organization or of a teaching staff. 

Ideals are the conscious aspects of the social ritual in which 
we all participate Conscious striving toward “ways of doing 
things” most acceptably is the essence of ideals They are the 
individual’s conscious adjustment to the demands of society, the 
public, as he conceives and understands them The public, how- 
ever, may be a “phantom” public and have no counterpart in 
reality, this is seen, for example, in the attempted control of a 
small child’s behavior by means of Santa Claus or the “bogy man.” 

Character has ethical connotations, the person of character is 
the moral person defined in terms of attitudes. He behaves in ac- 
cordance with socially approved individual ideals 

This sketchy exploration of the meanings of related terms may 
suffice to show the central nature of the concept of attitudes. Fur- 
ther elaboration of the concept is contained in the classic works 
of John Dewey 3 and Gordon Allport . 4 

DIMENSIONS OF ATTITUDES 

It is helpful to think of attitudes as having various dimensions 
Having these dimensions in mind can lead teachers to more ade- 
quate ways of thinking about the attitudes of their pupils. 


Favorableness 


Favorableness is the dimension most often considered and 
measured It is the degree to which a person is for or against a 
given attitude object. When people speak of someone’s attitude 


3 Tohn Dewev, Human Nature and Conduct, New York Holt, 1922 

4 J G W AUporC Attitudes, in Carl Murchison (ed), Handbook of Soctal Psychol - 

ogy , Worcester Clark Umv Press, 1935 
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toward the United Nations, federal aid to education, or the core 
curriculum, they usually have in mind that person’s favorableness 
toward these things. Those who believe that capital punishment 
should be continued are favorable toward this practice; those 
who believe it should be abolished are less favorable. 

Intensity 

Intensity is the strength of the feeling. Two people can have 
equally intense attitudes but be at opposite extremes as far as 
favorableness is concerned. The more favorable or unfavorable 
the attitude, the more intense it is; people who are neutral have 
the least intense attitude An example of this is seen in atti- 
tudes toward so-called “progressive” education. People who are 
ardently m favor of or opposed to progressive education will be 
found on any large university campus, along with a neutral 
group whose attitudes show little intensity on the matter, and 
still another group that is actively unfavorable. 

Salience 

Salience is the readiness with which an attitude can be aroused— 
its “closeness to the surface” m a person’s mind Some people, 
when asked what they consider the most important problem fac- 
ing humanity today, immediately think of preventing war; others, 
the “curse of drink”; still others, juvenile delinquency. Salience 
is best discovered by asking questions that allow the respondent’s 
attitudes to appear freely. Among first-graders, attitudes toward 
age groups are highly salient. When they meet a new child they 
are immediately impressed with whether or not he is older than 
they are. Among adults, attitudes toward occupations are more 
salient. When they meet a stranger, they are more interested in 
what kind of work he does Their attitudes toward occupations 
are more likely to determine their respect for or interest in him. 

Generality 

The number and variety of attitude objects toward which 
a person has a single, internally consistent, overall attitude are a 
reflection of the generality of his attitude. Some people can be 
labeled “liberals” or “conservatives” because they have consistent 
attitudes toward a wide range of objects, such as racial and na- 
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tionality groups, government planning, socialized medicine, world 
government, federal aid to education, civil liberties, and the 
like. Knowing whether a person is “liberal” or “conservative” 
makes possible fairly accurate predictions of his attitudes toward 
a wide variety of topics This fact means that, by and large, many 
attitudes tend to be highly generalized, with a wide range and sub- 
stantial internal consistency. 

Public vs. Private Attitudes 

This is not a sharp twofold distinction, but a continuum. Pub- 
lic attitudes are those that people talk about freely in almost any 
social situation, a simple example is attitude toward different 
kinds of weather A less public attitude is probably that toward 
the major political parties. Kinsey required his elaborate inter- 
viewing techniques because attitudes toward sex behavior are 
private in American society. The more a person thinks his at- 
titudes are likely to be disapproved or punished, the more private 
he is likely to keep them This is one reason why attitude ques- 
tionnaires are sometimes administered anonymously. 

Common vs. Individual Attitudes 

When many people have attitudes toward a given attitude ob- 
ject, we speak of common attitudes Individuals may, however, 
have attitudes toward things that no one else is aware of or cares 
about. A man’s attitude toward one of his neckties, and a teach- 
er’s attitude toward a given pupil’s reading habits are individual 
attitudes; the man’s attitude toward the Republican party or the 
teacher’s attitude toward his principal are common attitudes. 

MEASURING ATTITUDES AND INTERESTS 

We first point out a distinction between two functions of at- 
titude measurement in schools. (1) The attitudes of pupils may 
be evaluated as educational outcomes, as indications of the de- 
gree to which pupils have acquired certain attitudes set up as ob- 
jectives of instruction. Attitudes have been set up as objectives of 
instruction in all areas of the curriculum-social studies, mathe- 
matics, natural science, art, language studies, and the like (2) At- 
titude may be evaluated as part of the attempt to predict the 
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interest and hence adjustment of pupils in various curricula and 
occupations. 

This distinction between the two functions of attitude meas- 
urement arises from the difference in the degree to which atti- 
tudes are set up as instructional objectives Attitudes toward cur- 
ricula and vocations are not established as goals. It may be 
considered desirable, for example, for all pupils to acquire certain 
attitudes toward democratic principles, but for all pupils to ac- 
quire certain attitudes toward and interest in a medical or me- 
chanical career is not set up as a goal. 

Techniques for measuring and evaluating attitudes vary widely. 
Although attitudes may be inferred from nonverbal, overt be- 
havior (effort expended for a cause, relative amounts of money 
spent for goods and services, and the like), most of the systematic 
work has dealt with verbal indexes of attitudes 

Single-Question Technique 

The simplest method of measuring attitudes is the ballot or 
single-response counting, as exemplified in various public opinion 
polls. These polling devices are in effect two-point “scales.” For 
example, in measuring attitude toward capital punishment, the 
item in question might be “Capital punishment is necessary.” The 
percentage of “agree” votes would be taken as an index of the 
attitude of a group of persons. 

Reliability and Validity. What do answers obtained with 
questions like this mean? Several types of meanings, or validity, 
can be distinguished. 

1. If the only interest is in knowing the present attitude of a 
group of students toward capital punishment, it can be argued 
that their anonymously recorded opinions are reliable and valid, 
since by definition the sole interest concerns these opinions, with 
no implications for further student behavior. 

2 “Real-life voting” criteria are often available as bases for 
validating responses to single questions of this kind. Illustrations 
of such validation are the predictions of election opinion polls. 

3 Another type of criterion is the agreement of the answers 
with known social commitments. Clearly, membership in the 
Temperance League or the Prohibition party would validate an- 
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swers to questions on the desirability of the sale and use of 
alcoholic beverages. 

4. Expert opinions frequently serve as criteria of validity. Ques- 
tions designed to get at citizenship attitudes were used in surveys 
of a sample of college graduates by Time? and of high-school and 
college students by Drucker and Remmers. 6 The questions were 
validated by submitting them to political scientists, psychologists, 
sociologists, and educators The questions that produced substan- 
tial agreement as to the best answer of three alternatives— “agree,” 
“disagree,” or “doubtful”— were used m the surveys. 

5. Nonverbal, usually future, behavior is still another kind of 
criterion. Soldiers’ responses to opinion questions made it pos- 
sible to predict what proportion of veterans of World War II 
would take advantage of the educational provisions of the G I. 
Bill of Rights (8 0 percent predicted, 8.1 percent did). Consumer 
and market research also uses this type of criterion Manufacturers 
validate surveys of consumer acceptance of their product against 
actual sales. 

One major problem of opinion research is how to word a ques- 
tion so that it means the same thing to everyone concerned. The 
errors arising from wording cannot be eliminated completely. 
Since meanings are built up in the individual through expe- 
rience, and since no two individuals have identical experience, it 
follows that in strictest logic no word can have exactly the same 
meaning for any two individuals 

Payne has written a useful volume devoted solely to the ways 
of phrasing questions so as to achieve maximum validity 7 

For the single question, it is obvious that only the test-retest 
method of estimating reliability is feasible. In this method the 
time interval must be long enough to minimize the memory fac- 
tor This interval is indeterminate— how can one tell when the 
first answer has been forgotten? Moreover, it is possible that real 

5 E Havemann and Patricia S West, They Went to College , New York Har- 
court, Brace, 1952. 

6A J Drucker and H H Remmers, Citizenship attitudes of graduated seniors 
at Purdue University, U S college graduates, and high school pupils, J Educ 
Psychol, 1951, 42 231-235 

7 Stanley L. Payne, The Art of Asking Questions, Princeton Princeton Umv. 
Press, 1951 
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changes in attitude will have taken place Stating questions in 
alternate form is a possibility, but making questions equivalent is 
difficult. 

Attitude Scales 

Attitudes have been measured by several types of scales. We 
shall discuss here the types developed by Thurstone, Remmers, 
and Likert. Two volumes by Remmers 8 and Edwards 9 discuss these 
methods further. 

Thurstone-Type Scales. Thurstone’s technique requires ask- 
ing thirty or more judges to sort into eleven categories a large 
number of statements expressing opinions concerning an attitude 
object. At one extreme is the most favorable attitude, at the other 
the least favorable; the neutral position is at the center. The 
judges are to perceive these categories as separated by equal steps 
on a continuum of favorability. Hence the method is called the 
equal-appearing-intervals technique. The median scale value as- 
signed by the judges to each of the statements in the collection is 
then determined Only the unambiguous and relevant state- 
ments as determined by analysis of the sortings are retained From 
these are chosen the statements that represent approximately 
equal steps along the entire continuum of favorability. The scale 
is administered by asking subjects to place a check mark after all 
the statements they endorse as expressing their own sentiment, 
opinion, or attitude. The subject’s score on the scale is the mean 
or the median scale value of the opinions he has endorsed. 

Because this method of constructing a scale to measure attitude 
toward any psychological object requires a great deal of labor, 
it is obviously impossible to build scales measuring all possible 
significant attitude objects. Hence other types of scales have been 
developed. 

Remmers’ Master-Type Scales. Remmers developed generalized 
or master attitude scales to measure attitudes toward any one of 
a class of attitude objects such as school subjects or vocations. The 
statements in the general attitude scale are not related specifically 
to any single attitude object; but if the name of the appropriate 

8 H H Remmers, Introduction to Opinion and Attitude Measurement , New 
York* Harper, 1954. 

9 A L Edwards, Techniques of Attitude Scale Construction , New York. Appleton- 
Century-Crofts, 1957. rr 



A SCALE FOR MEASURING ATTITUDE TOWARD ANY INSTITUTION 

Ida B Kelley Edited by H H Remmers 

Form A 

Please fill in the blanks below (You may leave the space for your name 
blank if you wish.) 


Name 

Male Female (encircle one) Date ___ 

Age Class if in School 

Directions 

Following is a list of statements about institutions Place a plus sign (+) 
before each statement with which you agree with reference to the institution or 
institutions listed at the left of the statements The person in charge will tell 
you the institution or institutions to write in at the head of the columns to the 
left of the statements Your score will in no way affect your grade in any course 



1 Is perfect in every way 

2 Is the most admirable of institutions 

3 Is necessary to the very existence of civilization 

4 Is the most beloved of institutions 

5 Represents the best thought in modem life 

6 Grew up in answer to a felt need and is serving that 

need perfectly 

7 Exerts a strong influence for good government and 

right living 

8 Has more pleasant things connected with it than any 

other institution 

9 Is a strong influence for right living. 

10 Gives real help in meeting moral problems 

11 Gives real help in meeting social problems 

12 Is valuable in creating ideals. 

13. Is necessary to the very existence of society 

14 Encourages social improvement. 

15 Serves society as a whole well. 

16 Aids the individual in wise use of leisure time. 


Fig 36. Excerpt from Remmers-Type Attitude Scale 
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object is written in at the head of the scale, the statements can be 
interpreted meaningfully for any representative of the class of 
objects for which the scale is intended. The scale values of Rem- 
mers’ scales are determined by Thurstone’s equal-appearmg-inter- 
vals technique. 

The Remmers master scales are illustrated by the excerpt of 
the Kelley-Remmers Scale for Measuring Attitude Toward Any 
Institution, shown in Fig 36 Whereas in the Thurstone scales 
the statements are arranged in random order, in the Remmers 
scales they appear in order of decreasing favorableness. This ar- 
rangement greatly decreases the time and labor required for scor- 
ing without affecting the accuracy of the measurement 

Likert-Type Scales. Compared to either the Thurstone or the 
Remmers scales, the Likert-type scales are fairly easy to construct 
First are listed statements that reflect favorable and unfavorable 
attitudes about an attitude object. Then the subjects are asked to 
respond to them on a five-point scale: “strongly agree,” “agree,” 
“undecided,” “disagree,” and “strongly disagree ” The scales are 
usually scored by assigning values from 1 to 5 to these alternatives, 
the 5 being at the favorable end of the response continuum A 
subject’s score is the total of the values indicated. Likert-type 
scales can be constructed in a relatively short time, xequire no 
judges, and can be scored rapidly. The results obtained with this 
type of scale, as far as reliability and validity are concerned, are 
quite comparable to those obtained by Thurstone and Remmers. 

MEASURING ATTITUDES AS 
EDUCATIONAL-VOCATIONAL INTERESTS 

School offerings should be adapted to the abilities, needs, and 
interests of pupils Attention should accordingly be given to the 
interests of pupils, procedures for identifying those interests, and 
ways and means of capitalizing upon them for instructional and 
vocational guidance Because interests motivate learning, they are 
one of the major aspects of the learning situation. When pupils 
are interested they work harder, longer, and more effectively 
Counselors have found that an informal discussion of pupil in- 
terests or the use of an interest inventory frequently starts pupils 
thinking about future plans and contributes to the rapport 
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needed m the counseling situation. But effective concern with in- 
terests depends upon the approach used m identifying them. 

Approaches to the Identification and 
Evaluation of Interests 

Interests may be classified into four groups depending upon 
how information about them is obtained. Super 10 has identified 
these groups as (1) expressed interests, (2) manifested interests, (3) 
interests inferred from tests, and (4) inventoried interests The 
first three can be identified by informal techniques such as stu- 
dent writings, check lists, and questionnaires, the fourth is usually 
identified by means of standardized inventories 

Expressed interests can be identified by asking a pupil to tell 
or write about the activities, vocational and avocational, which he 
most and least enjoys These accounts are often quite unreliable, 
depending upon his background of experiences, his passing fan- 
cies, or his desire to be interested in some activity merely because 
it is the socially acceptable thing to do He may not know how to tell 
the truth about his feelings. He may be unwilling to be frank 
about liking a certain occupation because he considers its socio- 
economic status too low. The boy who glories in working with 
automobile engines as a “grease monkey” or a “hot-rodder,” but 
whose parents have taught him to disrespect working with his 
hands, may not report his interests frankly Again a pupil may 
report interest on the basis of information which is inadequate in 
range and content Thus a boy may claim to be interested in en- 
gineering because he considers it to be outdoor masculine work, 
but he has no appreciation of its mathematical basis The boy 
who reports an aversion to selling because of a childhood failure 
m selling magazines may be generalizing unjustifiably for all sell- 
ing occupations. Despite these sources of error, teachers have 
found expressed interests useful in helping pupils find topics for 
English compositions, in selecting appropriate instructional ma- 
terials, and m stimulating group discussion ^ 

Manifested interests may be identified by directly observing 
the pupil or by finding out about his hobbies and other activities. 
A person who builds bird houses, collects stamps or coins, as- 
sembles model airplanes or cars, is manifesting an interest in sue 
10 D E Super, Appraising Vocational Fitness, New York- Harper, 1949 
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activities. However, this type of interest may be transitory, mov- 
ing from one thing to another as relationships among pupils 
change. 

Interests are often inferred from achievement tests . High scores 
on tests m various subject-matter fields are often assumed to ac- 
company strong interest in those areas. However, ability in school 
subjects is by no means an adequate indicator of interest either in 
them or in the occupations related to them. Many researchers 
have found low correlations between measured interests and 
abilities or achievements as measured by tests or school grades. 
On the other hand, if the teacher rank orders a pupil’s scores on 
an interest inventory and compares it with his ranking on com- 
parable achievement tests, he may indeed find that the pupil’s 
stronger interests tend to coincide with his stronger areas of 
achievement 

Inventoried interests are interests that are measured with 
standardized instruments which require a pupil to choose from 
a large number of activities those that he likes and dislikes. Some 
interest inventories make use of the fact that (1) persons success- 
ful in the same occupation or field of work have similar patterns 
of interests, and (2) the interest patterns of persons successful in 
one field of work differ from those of people in another field of 
work. At the present time the major emphasis in interest measure- 
ment is directed toward vocational guidance. Relatively few in- 
ventories have been devised for classroom or educational guidance 
at either the elementary- or secondary-school level. 

Interest Inventories 

We now turn to illustrations of standardized interest evaluation 
devices. Of the six interest inventories described below, the first 
is designed primarily for the elementary-school level, four are 
for secondary-school students and adults, and the last is for col- 
lege students. Euros’ Mental Measurements Yearbooks contain 
descriptions of other inventories. 

What I Like To Do— An Inventory of Children’s Interests. 11 
The principal purposes of this inventory are to provide (1) a 
workable means of identifying pupil interests so they may be 

n Louis P Thorpe, Charles E Meyers, and Marcella R. Sea, What 1 Like To Do 
An Inventory of Children's Interests , Chicago Science Research Associates, Inc., 
1954 
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used, effectively in guidance and instruction, and (2) a research, in- 
strument for a psychological study of children’s interests. The in- 
ventory is designed for use in Grades 4 through 7 and measures 
interests m the following eight areas: 

Art, preference for arts and crafts activities and appreciation of the 
fine arts 

Music* appreciation for all kinds of music and liking for musical ac- 
tivities 

Social Studies, social awareness and curiosity, ranging from the pupil's 
own group to the world— past and present 
Active Play preference for independent physical activities and for 
competitive and non-competitive group sports 
Quiet Play: preference for independent and group “things to do" of 
a less active nature 

Manual Arts preference for creative and mechanical activities-both 
boys and girls 

Home Arts, liking for “around the house” activities— both boys and 
girls 

Science* curiosity about and interest in the natural world 

The inventory asks pupils to answer 294 questions of the fol- 
lowing types by marking an X in answer spaces under No, ?, 
or Yes 

Would you like to No ? Yes 

Paint pictures of people .... 

Learn to play the piano 

Visit the White House .... 

Swim under water 

Collect snapshots 

Make jewelry out of shells 

Learn why we need sleep . . ... 

For Grades 5, 6, and 7 the inventory can be easily administered 
in a 50-minute class period For Grade 4 two periods of about 80 
minutes each are recommended. A published leaflet contains 
tables of percentile norms for boys and girls at each grade level. 
These norms are based on a carefully selected national sample of 
pupils in Grades 4 through 6. 

Vocational Interest Inventory . 12 This inventory is designed to 

12 c E and E G Germane, Personnel Work in High Schools , New York* Silver 
Burdett, 1941 
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identify vocational interests in Grades 9 through 12 in nine areas* 
commercial, mechanical, aesthetic, manual, agricultural, academic 
(professional), scientific (professional), general service, and do- 
mestic. A pupil indicates his liking or distaste for 35 activities m 
each of the nine areas by placing a plus sign (+) or zero (0), re- 
spectively, before each statement, such as those below 

( ) Assorting and filing recipes, cards, clippings, and papers. 

( ) Repairing bicycles, lawnmowers, clocks, and doorbells. 

( ) Designing flower vase, book ends, plaques 

( ) Working with heavy tools or machinery 

( ) Following directions for doing or making something. 

( ) Being chairman of homeroom, class, or program. * 

( ) Studying diseases of plants in the laboratory 

( ) Being responsible for school equipment or supplies 

( ) Preparing meals for guests or sick people 

The norms on this inventory are based on pupils m fifty Missouri 
high schools, and are published in Personnel Work m High 
Schools , the book by the authors of the inventory. The book con- 
tains the following statement by the publisher* “We have 
granted the purchasers of this book the right to reproduce and 
utilize these tests m his or her own school system without charge. 
We do not provide and offer for sale printed copies of these tests ” 
No time limits are suggested for administering the inventory 
Occupational Interest Inventory . 13 This inventory has two 
forms. Intermediate for Grades 7 through 12, and Advanced for 
Grades 9 to adulthood. The inventory yields three groups of scores 
arranged as follows: 

Fields of interests* personal-social, natural, mechanical, business, the 
arts, and the sciences 

Types of interests* verbal, manipulative, and computational 
Level of interests in routine tasks, with tasks requiring considerable 
skill, with tasks requiring expert knowledge, skill, and judgment 

The publishers suggest a time allotment of approximately 30 to 
40 minutes. The first part asks the pupil to indicate his preferences 
for 240 paired activities such as the following: 

13 Edwin A. Lee and Louis P Thorpe, Occupational Interest Inventory, Los 
Angeles California Test Bureau, 1956 
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Take care of children and assist in their education. 

Buy and sell used cars, radios, or other articles for profit. 

Grade, sort, or pack fruit or vegetables 
Guard property or help children cross streets 

In the second part, designed to evaluate levels of interests, the pu- 
pil chooses the one activity he prefers most out of three in each of 
30 groups, as in the following: 

Develop new ideas for drawings, paintings, or color designs. 

Draw cartoons, comics, or caricatures of people 
Copy posters, signs, or campaign slogans. 

The pupil may make his answers to the pairs and triads of items 
directly in the inventory booklet, on separate machine-scorable 
answer sheets, or on Scoreze answer sheets. The back of the an- 
swer sheets contain profile blanks for (1) fields of interests, (2) 
types of interests, and (3) level of interests Major fields are identi- 
fied by scores above the 70th percentile, rejected fields by scores 
below the 30th percentile Norms are provided for the composite 
population m both standard score and percentile ranks for each 
subarea of the inventory. 

Kuder Preference Records. 14 This inventory is one of the 
most widely used It appears in two forms, vocational and per- 
sonal, which differ in emphasis and purpose The vocational form 
(C) is most useful for junior and senior high-school pupils because 
it is not directed solely at the professional level. Occupational in- 
terests are classified in ten areas as follows: 

Outdoor working with animals and growing things 
Mechanical working with machines and tools 
Computational working with numbers 
Scientific discovering new facts and solving problems 
Persuasive meeting and dealing with people; promoting projects or 
selling 

Artistic* doing creative work with one's hands—usually work that has 
“eye” appeal, involving design, color, and materials 
Literary reading and writing 

Musical reading about music and musicians, going to concerts, play- 
ing instruments, and singing 

14 G Frederic Kuder, Kuder Preference Records , Chicago Science Research As- 
sociates, Inc, 1948 
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Social Service: helping other people 

Clerical: office work requiring precision and accuracy 

The personal form (A) measures types of preferences independent 
of and supplementary to those covered by the vocational form. It 
measures preferences for five different types of personal and social 
activities: 

Preference for being active in groups 
Preference for familiar and stable situations 
Preference for dealing with ideas 
Preference for avoiding conflicts 
Preference for directing others 

The inventory uses a forced-choice technique in which a pupil 
checks the most and least liked of three possibilities presented 
in triads as follows: 

Read a story to a sick person. 

Teach tricks to a dog. 

Take apart a toy that won’t work to see how to repair it 

Compile a dictionary of slang 
Discover a cure for hay fever. 

Install improved office procedures in a big business 

Talk to a person who acts as if he feels very superior to you. 

Talk to a person who slaps you on the back in a familiar manner. 
Talk to a person who tries to flatter you 

The administration of either form requires approximately 40 to 
50 minutes. Instructions to pupils are so simple that the inventory 
can be self-administered and the profiles filled m by the pupil. 
(An example of the profile is shown m Fig. 29.) In the profiles 
provided for either form for various occupational groups, the high 
and low scores indicate to a striking degree that different occupa- 
tional groups are differentiated by the Kuder Preference Records. 
The Inventory Manual has suggestions for interpreting the 
scores for vocational guidance. 

Vocational Interest Blanks. 15 These consist of approximately 
400 items dealing with the following: 

15 E K. Strong, Jr, Vocational Interest Blank (a form for men and one for 
women), Stanford University Stanford Umv Press 



DETERMINING ATTITUDES AND INTERESTS 303 

Likes and dislikes for occupations 

Likes and dislikes for school subjects 

Likes and dislikes for amusements 

Likes and dislikes for activities 

Likes and dislikes for peculiarities of people 

Order of preference of activities 

Order of importance of factors affecting one’s work 

Order of preference of men one would most and least like to have 

been 

Positions one would most and least prefer to hold in a club or society 
Comparison of interests between two items 
Self-rating of present abilities and characteristics 

Likes and dislikes are indicated by circling L, I, or D-like, in- 
difference, and dislike, respectively—as shown m the following 
illustrative items: 

1. Actor (not movie) L I D 

7. Athletic director L I D 

111 Economics .... L ID 

123 Military drill L I D 

141 Driving an automobile L I D 

261 People with gold teeth . . L ID 

377 Get “rattled” easily . . . . Yes ? No (rating abilities) 

385. Win confidence and loyalty Yes ? No 

The blank is scored by means of 50 separate scoring keys which 
provide scores indicative of (1) masculinity-femininity, (2) ma- 
turity of interests, (3) occupational level, (4-44) interest in 41 spe- 
cific occupations and (45-50) in six occupational groups. The 
scoring must be done separately for each score desired Ob- 
viously, scoring would be a laborious procedure except that the 
blanks may be machine scored by Engineers Northwest 16 for a 
nominal fee. Although the reliability of the scores of high-school 
students has, m general, been somewhat lower than that for col- 
lege students, the blanks are considered useful for high-school 
juniors and seniors. 

Study of Values. 17 The Study of Values is designed primarily 
to yield measures of the attitudes of college students or college- 

16 100 Metropolitan Life Building, Minneapolis 1, Minnesota 

17 G W Allport, P E Vernon, and G Lindzey, A Study of Values , Boston 
Houghton Mifflin, rev ed , 1951 
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educated adults. The instrument contains 30 two-alternative items 
and 15 four-alternative items. The two-alternative items are illus- 
trated by the following 

The mam object of scientific research should be the discov- (a) (b) 
ery of pure truth rather than its practical applications 

(a) Yes, (b) No ... ■ □ □ 

If the pupil agrees with alternative (a) and disagrees with (b), he 
writes 3 under (a) and 0 under (b). If he has a slight preference 
for (a) over (b), he writes 2 under (a) and 1 under (b). He simi- 
larly indicates agreement with (b) or slight preference for (b). Il- 
lustrative of the four-alternative items is the following. 

Do you think that a good government should aim chiefly at— 
a more aid for the poor, sick, and old 
b the development of manufacturing and trade 

c. introducing more ethical principles into its policies and 
diplomacy? 

d. establishing a position of prestige and respect among 
nations? 

The student ranks these alternatives 1, 2, 3, or 4 to indicate his 
relative preference for them. The scores on the Study of Values 
have been shown to be related to various educational and occupa- 
tional groupings. The six scores yielded by the inventory may thus 
prove valuable for acquiring self-understanding and providing a 
basis for educational and vocational guidance 

General Significance of Interest Inventories 

Interest inventories have been criticized as being subject to 
“faking,” in that a student can make his score come out much 
as he wants it Considerable experimental evidence has supported 
this criticism. This does not mean, however, that such inventories 
are not valid for guidance. An interest inventory is essentially a 
means whereby the student can communicate with himself and 
his counselor. It is better than unorganized introspection and con- 
versation because it is systematically organized and makes possible 
comparisons with other people of known occupational status. The 
student is free to tell himself anything he wants to. But if he is 
motivated to learn his own interests accurately, he can do so more 
efficiently and thoroughly with an interest inventory than without 
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one. Teachers should make clear to students that the purpose of 
the inventory is to help them know more about themselves } that 
the instrument is not a test, and that there are no right or wrong 
responses. With such instructions, students genuinely enjoy tak- 
ing the inventory, are eager to learn the results, and usually gain 
some self-understandmg from it 
Good follow-up procedures, after a student has identified the 
areas m which he has strong interests, include the use of many 
types of bulletins and materials describing m detail the types of 
occupations related to these areas, the kinds of abilities needed m 
them, the type and amount of training necessary, job opportuni- 
ties, and other essential information for finding, getting, and hold- 
ing a job Many publishers provide occupational information ma- 
terials, such as the Career Information Kit 18 This particular set 
of materials lists over 500 vocational publications plus 35 educa- 
tional and vocational guidance publications with factual occupa- 
tional information describing jobs held by over 90 percent of to- 
day’s work force. 

LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1 Does the fact that adolescent interests are relatively not stabilized 
make the use of interest inventories inadvisable? What are some 
ways m which these inventories can be used to advantage with 
junior and senior high-school pupils? 

2 List some of the attitudes that should be educational outcomes for 
all pupils, and other attitudes in which pupils may differ among 
themselves without conflicting with the aims of the educative 
process. 

3. Sketch the differences m attitudes and interests which might lead 
one boy to become a scientist and another to become a professional 
bridge player. 

4 Attitudes toward vocations or vocational interests have been shown 
to be markedly affected by information concerning vocations ac- 
quired when pupils make workbooks dealing with them Plan an 
experiment to show this effect and discuss its implications for voca- 
tional guidance. 

5 Examine the Mental Measurements Yearbooks reviews of three in- 
terest evaluation devices Abstract statements from the reviews and 


18 SRA Career Information Kit , Chicago Science Research Associates, Inc 
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descriptions of the devices. Then examine specimen sets of the tests 
and complete the test evaluation form m Chapter 5. 

6 What are some of the issues and problems in high school for which 
scales or inventories of attitudes should be devised? 
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CHAPTER 11 


Assessing Emotional 
and Social Adjustment 


The Nature of Adjustment 
Important Motives 
The Adjustment Process 

Symptoms of Maladjustment 

Adjustment Mechanisms 

General Procedures for Evaluating Emotional and Social Ad - 
justment 

Inventories' Techniques That Use the Pupil as a Source of 
Evidence 

Problems of Appraising Adjustment with Self-Inventories 

Validity of Inventories 

Are Adjustment Inventories Useful? 

Kinds of Errors in Screening 
Available Adjustment Inventories 

Sociometry and Related Techniques' Methods That Use Fellow 
Pupils as Sources of Evidence 
The ‘'Guess Who” Method 
Sociometry 

Informal Observation' The Teacher as a Source of Evidence 
Anecdotal Records 
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Communicating Impressions of Personality to Others * Rating 
Methods 

Types of Rating Scales 

Suggestions for Constructing Graphic Rating Scales 
Alternation of Scale Directionality. Explicit Trait Questions. 
Continuous Lines. Diction of Phrases. Phrasing Extreme 
Levels Phrasing Intermediate Levels 

Errors m Rating Methods 

Available Rating Devices 

Projective Techniques 

The importance of feeling well, of not being continually stirred 
up, and of getting along well with people is second only to the 
importance of living But the number of possible points of view, 
of ways of analyzing emotional and social adjustment, seems to be 
exasperatmgly large In considering these aspects of pupils, we 
shall try to meet the teacher’s practical needs for evaluation data 
for guidance purposes. 

THE NATURE OF ADJUSTMENT 

Adjustment may be defined as the process whereby a living or- 
ganism varies its activities or changes its environment to satisfy its 
needs. An organism’s needs can be fulfilled only by behavior ef- 
fectively adapted to its opportunities When external circum- 
stances change, the organism must modify its behavior and adopt 
new ways of satisfying its wants. The three fundamental ways 
in which the adjustment process can take place are new forms of 
response, a change in the environment, and the modification of 
the needs themselves. Conceived thus generally, adjustment may 
be identified with living itself. 

The common usage of the term “adjustment,” however, refers 
to more fundamental, continuous, and pervasive levels of activity, 
not to narrow functions like the eye’s reaction to light, the finger’s 
reaction to pam, and the “mind’s” reaction to such a problem as 
2 -j- 2 = ? Adjustment here means the satisfaction of drives, 
needs, or motives involving the whole organism. 

Important Motives 

Many lists of needs or motives have been made—self-preserva- 
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gariousness, sociability, maternal love, sex, constructiveness, 
sympathy, rivalry, secretiveness, feeding, curiosity, self-assertion, 
questioning, imitation, jealousy, repulsion, submissiveness, shy- 
ness, modesty, playing, walking, friendliness, cooperation, and so 
on. It is impossible scientifically to choose among these various 
lists. 

No matter how vague and inadequate the words or symbols may 
be, however, it is possible to list the fundamental needs of hu- 
man beings in American society briefly but meaningfully For our 
present purpose, we shall not be concerned with the so-called “un- 
learned” organic drives such as air getting, temperature regula- 
tion, hunger, thirst, rest and sleep, and elimination. We are con- 
cerned with the form drives take when they have been molded by 
interaction with the social world in which they must be satisfied 
Here is a list of important needs or desires or motives of pupils 
useful to classroom teachers. 

1. The desire for social approval. Favorable attention, sym- 
pathy, companionship, conformity to the mores, customs, and 
fashions of one social group are all basic needs of pupils Social ap- 
proval is one of the most powerful forces directing personality and 
behavior 

2 The desire for mastery The urges to excel, to succeed, to 
overcome obstructions, to defeat a rival, to achieve a goal, to solve 
a problem, to dominate a situation are all manifestations of this 
type of motive Success and mastery along some line of endeavor 
are essential to the emotional well-being of everyone 

3. The desire for new experience Exploratory patterns, curi- 
osity, inventiveness, concern with the fresh, the strange, and the 
unfamiliar, all of these seem to be basic needs of human 
beings. 

4. The desire for security The feeling of being wanted, of 
being assured that one’s presence and contribution are welcome, 
the need for stable affection from family and personal relation- 
ships, all constitute another important category of human moti- 
vation The origin of this desire, in the physiological needs and 
the love responses of the infant, is strongly related to but not 
identical with the origin of the desire for social approval. 

5. The desire for individuality . The need to assume adult re- 
sponsibility, to take up obligations and become independent of 
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the family’s material and emotional support, to attain adult in- 
dividuality or self-integration, is a motive derived largely from the 
needs of society. The continuously recurring truth that today’s 
children must soon run the world has caused this desire for in- 
dependence and responsibility to become an integral part of 
human make-up. 

These five kinds of motivation interact and are interdependent. 
In all but the most elementary situations, combinations of motives 
determine an individual’s behavior. Frequently all the strong mo- 
tives of an individual determine a single action. Our categories, 
neither definitive nor complete, are merely a convenient de- 
scriptive device. 

The Adjustment Process 

How is this discussion of motivation related to the teacher’s 
understanding of what aspects of emotional and social adjustment 
of pupils should be evaluated? The answer comes from an analysis 
of the process of adjustment which will show how motivation and 
adjustment are related. 

The adjustment process can be analyzed into four principal 
steps: 

1. The operation of a motive. 

2. The presence of some obstacle to the immediate satisfac- 
tion of the motive Such obstacles or thwarting factors may be 
divided into three general classes, environmental obstacles , such 
as walls around a prison, or an oversolicitous mother, or the cus- 
toms of society, or the activities of other persons; personal defects 
—lameness, mental defects, social defects such as lack of position 
or education, emotional instability; conflict between antagonistic 
motives , which, unlike physical forces, do not cancel each other 
but rather result in increased tension, vacillation, and nonspecific 
activity. 

3. Responses , often tnal-and-error reactions , guided in varying 
degree by past experience At this stage emotional and social 
maladjustments usually arise. If the responses are not im- 
mediately successful in bringing about the satisfaction of the de- 
sire, an emotional response may arise leading to a persistent non- 
adjustive reaction, that is, excessive persistence in an unadaptive 
mode of activity. Failure to adjust continues, with thwarting and 




( 4 ) 


The organism (1) upon encountering an obstacle or difficulty (2) shows ex- 
cess and varied activity (3) until one of the variant ways of reacting (4) re- 
solves the difficulty and results m attainment of the goal 

Fig 37 Schematic Representation of a Problem Situation and the Process 

of Adjustment 

lack of satisfaction of the desire; this m turn produces another at- 
tempt to overcome the obstacles, another thwarting, and another 
heightening of the emotional response— a vicious circle. 

4. Solution, satisfaction , adjustment of the problem, desire, or 
motive This is the goal of the adjustment process, the point at 
which it should result in personal happiness and social utility. 

This conception, shown schematically in Fig. 37 1 should lead 
to the “mental hygiene” point of view which substitutes under- 
standing for censure and opens the way to objective evaluation 
and guidance. Maladjustment and undesirable behavior are 
“caused” by the interaction of the person with his environment. 
Moralistic hostile reactions to people who exhibit maladjustment 
are incompatible with such an analysis. 

SYMPTOMS OF MALADJUSTMENT 

How do children behave when they are in the third stage of 
the adjustment process mentioned above— when they are being 
satisfied or thwarted? What signs of poor mental health are most 
frequently displayed by children in school? 

Teachers may regard as most serious children’s behavior prob- 
lems which attack the teacher’s moral sensitivities, personal in- 
tegrity, authority, or immediate teaching purposes. In contrast, 
the quiet, compliant, submissive, obedient child whose behavior 
is agreeable to teachers and who respects their authority is not 

l J F. Dashiell, Fundamentals of General Psychology , Boston* Houghton Mifflin, 

1 CkOC 
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considered a maladjusted child. But the amount of trouble a child 
gives a teacher is not a valid measure of his mental health. Clinical 
psychologists believe that the withdrawing modes of behavior are 
more serious and dangerous than the aggressive types. Withdrawn 
children are more likely to escape detection and develop serious 
mental disorder. 

What is the teacher to evaluate in this area? What are the symp- 
toms that a teacher should note in evaluating a pupil’s emotional 
and social adjustment? Myers has provided a useful classification 
of the specific types of mentally unhealthy pupils most frequently 
encountered m school* 2 

1 The “unsociable” child 

2. The “model” child 

3. The “defensive” child 

4. The “nervous” child 

5. The “emotional” child 

The “unsociable” child is always wandering off by himself, 
prefers to play alone, shows lack of interest in joining other chil- 
dren in their activities, is bookish, and usually likes nothing better 
than to stay in and do little chores for the teacher. Such a child 
is developing a habit of social withdrawal— not a good foundation 
for later mental health. 

The “model” child displays characteristics commonly regarded 
as virtues but he carries them to such an extreme that they be- 
come symptomatic of poor mental health. Neatness, conscientious- 
ness, courtesy, honesty, ambition, caution, and thrift become ex- 
cessive and are undesirable when they constitute a means of 
evading difficulties. The child who manifests any of them in 
excess is often inadequate m more important things, he tries to 
get the approval he craves by being a paragon in some respect. 

The “defensive” child rationalizes, that is, gives elaborate and 
logical-sounding reasons to explain an act he really performs for 
purely emotional reasons Carried to excess, this useful method of 
self-justification and fact-dodging, and its allied mechanisms, 
alibis and bragging, become harmful and symptomatic of ill 
health. 

The “nervous” child— timid, fearful, anxious, shy, awkward, 

! C R Myers, Toward Mental Health m the School, Toronto Umv o £ Toronto 
Press, 1939. 
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and socially ill at ease— feels insecure and uncertain, and believes 
he is different Tics, such as grimacing, twitching, jerking, nail 
biting, lip pulling, shrugging, nodding, blinking, twisting, pick- 
ing, or scratching, are symptoms of the condition. He often uses 
the neurotic device of exaggerating minor pains and illnesses to 
secure sympathy and attention 

The “emotional” child has unstable, uncontrolled habits of 
emotional expression Inability or unwillingness to repress an 
emotion is incompatible with group living But mere repression 
is not enough, for emotion, repressed or not, arouses widespread 
organic disturbances of the digestive activities, gastric secretions, 
circulation, blood chemistry, and so on, with important effects on 
physical and mental health Not merely emotional control but not 
so much emotion itself is desirable. Among other things, this 
means that teachers should be extremely sparing in using fear as 
an incentive Less emotionalizing will help lessen the fear of the 
child who has developed so many fears that he is almost always 
afraid, has no confidence m himself or others, and shows great 
anxiety about trying anything new or strange He has digestive 
disturbances, night terrors, inability to go to sleep, restlessness, 
lack of appetite, food fussiness, and a general appearance of mal- 
nutrition The children’s behavior problems in Table Thirteen 
make more specific the aspects of emotional and social adjustment 
with which teachers should be concerned This table from Wick- 
man’s study 3 lists the fifty behavior problems most frequently re- 
ported by teachers, ranked according to the seriousness thirty 
clinical psychologists attached to them. 

ADJUSTMENT MECHANISMS 

Adjustment mechanisms are ways of responding that help the 
individual either to protect himself from threats and discomforts 
or to improve his self concept. They are activated as overt be- 
havior when the individual does something about tension. They 
may also, however, involve no observable activity, as when he 
builds “castles m Spain ” Some of the adjustment mechanisms 
are rationalization, projection, repression, compensation, fantasy, 
regression, identification, and sublimation 

3 E K Wickman, Children's Behavior and Teacher's Attitude , New York Com- 
monwealth Fund, 1928 



314 APPRAISAL OF PERSONALITY ASPECTS 

Rationalization is a mechanism which the individual uses to 
give plausible, socially acceptable reasons for his behavior rather 
than the “real” reasons that are often too painful to acknowledge. 
The failing college freshman, who asserted, when interviewed by 
one of the authors, that he could easily get all A’s but proposed to 
get a “well-rounded” education, was rationalizing. 

Projection consists of attributing to another person one’s own 
unacknowledged thoughts or feelings, thus relieving oneself of 
guilt or anxiety. “That teacher certainly doesn’t like me,” spoken 
by a hostile pupil, is an example. Like rationalization, projection 
leads to self-deception. 

In repression perceptions and ideas painful to consciousness 
are buried in the unconscious system although they are still 
dynamic. Anger and hatred toward parents and suffering at their 
hands may be repressed in the unconscious, i e , excluded from 
normal recall. Thus the individual may have feelings of guilt or 
hostility, although the experiences which originally caused these 
feelings are not subject to voluntary recall. 

In compensation an individual covers up or disguises an undesir- 
able trait by exaggerating a different one. In a world dominated 
by adults, children use this mechanism frequently to relieve the 
disappointments, frustrations, and anxieties they develop. It may 
underlie youthful delinquency such as stealing, vandalism, fight- 
ing, and defiance of authority. Similarly, the unathletic boy may 
compensate by becoming an honor student. 

Fantasy or daydreaming represents desires in the person’s 
imagination as already fulfilled The youngster who “can’t keep 
his mind on his studies” but instead stares vacantly out of the 
window is fleeing from the uninteresting and— to him— meaning- 
less study assignment to a pleasurable imaginative experience In 
its extreme form this mechanism results m schizophrenia, in 
which the individual is completely cut off from reality and lives 
only in his imagination. 

Regression is a return to a mode of behavior possibly appro- 
priate at an earlier stage of development. To say that an in- 
dividual is “acting childishly” is a popular way of describing this 
mechanism. 

Identification is an unconscious mental process in which the 
individual behaves as if he were the other person. The six-year- 



Table 13. Ratings by Mental Hygienists on the Relative Seriousness 
of Behavior Problems in Children (Ratings of 50 Clinicians) 


Type of Problem 

Unsocialness 

Suspiciousness .. . 
Unhappy, depressed. 

Resentfulness 

Fearfulness 

Cruelty, bullying 

Easily discouraged.... 

Suggestible 

Overcritical of others 

Sensitiveness 

Domineering 

Sullenness 

Stealing 

Shyness 

Physical coward .... 

Selfishness 

Temper tantrums.... 

Dreaminess 

Nervousness 

Stubbornness 

Unreliableness 

Truancy 

Untruthfulness 


Rated Seriousness of Problem 
Rating Scale 

Of Only Of Considerable Of Extremely 
Average Slight Importance Importance Great Importance 
Score 4 5 12 5 20 5 




Cheating 10 3 

Heterosexual activity 9 9 

Lack of interest in work 9 6 


Enuresis (bed wetting) 9 2 

Obscene notes, talk 8 8 

Tattling 8 8 

Attracting attention 8 5 

Quarrelsomeness 8 3 

Impudence, rudeness.. 7 6 

Imaginative lying 7 5 

Inattention* 7 3 

Slovenly in appearance 7 2 

Laziness 7 2 

Impertinence, defiance 71 

Carelessness in work 7 1 

Thoughtlessness 6 8 

Restlessness 6 4 

Masturbation 6 4 

Disobedience 6 4 

Tardiness 5 6 

Inquisitiveness 5 3 

Destroying school materials 5 1 

Disorderlmess in class 3.4 

Profanity. 2 9 

Interrupting 2 8 

Smoking 2 3 

Whispering - 0 8 
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old who wears a cowboy outfit and behaves in accordance with his 
notion of the hypothetical cowboy is identifying with the cowboy. 
Children almost always identify with the parent of the same sex 
and sometimes with their teacher. Such identification accounts 
for much of the learning of attitudes that takes place m life 

Sublimation is the unconscious redirection of one’s energies 
into socially acceptable and useful modes of behavior. The little 
boy’s sadistic pleasure m mistreating a small animal may be sub- 
limated into his becoming a surgeon. The unmarried woman 
teacher becomes the mother substitute for the whole roomful of 
children. 

This sketch describes some of the more important adjustment 
mechanisms The concepts are not too precisely defined, and clear 
distinctions among mechanisms are not always possible. Nonethe- 
less, the teacher will find such concepts useful in understanding 
pupil behavior. 

GENERAL PROCEDURES FOR EVALUATING 
EMOTIONAL AND SOCIAL ADJUSTMENT 

What can teachers do to evaluate the emotional and social 
adjustment of their pupils? The answer depends m part on 
whether the purpose is (1) to screen , out of a large number, the 
pupils whose maladjustments are serious enough to require 
special attention or (2) to understand the adjustment patterns of 
individual pupils. The techniques we shall consider do not fall 
sharply into these two categories. Yet some are definitely more 
appropriate for one than the other. 

Suppose a school superintendent, principal, or group of teach- 
ers have decided to do something about the maladjusted children 
in their schools They all know a few individual pupils who are 
“odd” or have “got into trouble” with school or community 
authorities These individuals almost select themselves for special 
attention But the suspicion is well warranted that there are other 
pupils, less conspicuous in the everyday course of school affairs, 
who are at least as much, if not more, in need of special attention 
as far as their adjustment is concerned. 

Some kind of relatively large-scale survey or screening program 
is called for. Large-scale programs for identifying maladjusted 
pupils must be feasible administratively. This means that they 
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must not require large amounts of time, money, and professional 
skill. The techniques that clinical psychologists and psychiatrists 
use in diagnosing an individual child or adult do not apply in this 
situation. Schools cannot have each pupil subjected to a time-con- 
suming battery of diagnostic techniques that must be applied 
individually by skilled professionals and interpreted with much 
subtlety and insight. 

Three sources of evidence usable in relatively large-scale sur- 
veys of pupil adjustment are (1) the pupil, (2) his peers, and (3) 
the teacher Using the pupil as a source of evidence concerning 
his adjustment means that his own opinions and descriptions of 
himself apply In some ways, no one knows better than the pupil 
what his problems are, how he feels about himself, and how he 
gets along with other people. We can in a sense “talk” with him 
and “hear” his answers— m the survey situation— by means of the 
kind of standardized, printed “interview” that is known as the 
questionnaire or inventory. 

The second source of evidence, the student’s peers, refers to the 
attitudes, evaluations, and reactions to the pupil of those with 
whom he studies, works, and plays in school. Some aspects of his 
adjustment depend by definition on how his fellow pupils feel 
about him When we ask pupils about their preferences among 
their fellow pupils, we are using them as sources of evidence con- 
cerning pupil adjustment. 

The teacher can serve as a source of evidence because he has a 
direct opportunity to observe the pupil in and out of the class- 
room Here we refer to the informal, unarranged, everyday evi- 
dence that comes to teachers and results m their perceptions of 
how pupils behave— feel, think, perceive, and act-in a variety of 
situations We will discuss each of these sources of evidence. 

INVENTORIES. TECHNIQUES THAT USE THE PUPIL 
AS A SOURCE OF EVIDENCE 

l Inventories, surveys, schedules, or questionnaires are used to 
/ obtain evidence from the pupil himself concerning his adjustment. 
I The term “test” is often avoided in referring to these devices 
because they do not call upon a pupil to perform at his best or 
maximum level Rather, they depend upon his willingness and 
ability to describe what is typical , or generally true, of himself. 

We shall describe the inventory technique by giving an ac- 
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count of the SRA Youth Inventory. 4 This inventory consists of 
296 statements of problems m eight areas. The pupil is instructed 
as follows: 


Read each statement m the questionnaire carefully If it expresses 
something that has been a problem to you, mark one of the boxes 
corresponding to that statement. If the statement does not express one 
of your difficulties, or does not apply to you, do not make any mark 
on the answer sheet, but go on to the next statement. 

Each of the following statements is taken from one of the eight 
areas: 


My School 

After High 
School 


1 I want to learn how 
to read better 
38 What are my real in- 
terests? 


About Myself 74 I’m easily excited. 
Getting Along 118. I want people to like 
with Others me better. 

My Home and 161 I wish I had a quiet 
Family place at home where 

I could study. 

Boy Meets Girl 204. I seldom have dates 
Health 236 I want to gam or lose 

weight. 

Things in 262. I’m concerned with 
General what life is all about. 


□ 

□ 

□ 

□ 


Marie the drefe If a 
statement does HIT 
express the way 
yea feet 


□ □ o 

□ □ o 

□ □ o 

□ □ o 


□ □ □ o 

□ □ □ o 

□ □ □ o 

□ □ □ o 


(Note. Pupils are instructed to mark the largest square if a given statement repre- 
sents a serious problem, the medium-sized square if the problem is less serious, the 
smallest square if the problem is recognizable but not serious, or the circle if the 
statement does not represent a problem) 


The inventory provides percentile norms for boys and girls 
by grades separately for each of the areas It was standardized on 
a nationally representative sample of 3000 students. Reliabilities 

4 H H Remmers and B Shimberg, The SRA Youth Inventory , Chicago. Science 
Research Associates, 1956 (Form S, Grades 7-12) 
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of the eight areas range from .90 to .97. For the total score the 
reliability is .98. 

The inventory is of value for surveying students’ problems 
because it can provide a relatively nonthreatening means of com- 
munication between the student and his teachers and counselors. 
The mere act of administering it can establish a social atmosphere 
in which consideration of emotional and social adjustment prob- 
lems becomes acceptable. Students may sense this atmosphere, 
realizing that other students may also have problems. The specific 
information that his scores give the student can lay the basis for 
constructive activity toward the solution of problems. 

The inventory and its results are primarily a beginning step. 
What the student does about his problems from that point on, 
how the teacher adjusts his own activities and behavior to promote 
the adjustment of his students, how the administrator reexamines 
his curriculum with the aid of inventory results are all essentially 
outside the scope of this book. The manual provides suggestions 
as to possible next steps for students, teachers, counselors, and ad- 
ministrators in realizing the potential values of the inventory. 

Problems of Appraising Adjustment with Self-Inventories 

The foregoing should make clear the general procedure fol- 
lowed in using inventories. Inventories have been criticized on 
various grounds. Their validity and usefulness depend, of course, 
on the purposes for which they are used Many of the objections to 
them have been aimed against their use in situations for which 
they neither were designed nor are suitable. We shall consider 
three of the more common problems. 

1 One of the major problems with inventories is obtaining 
frank responses. Since adjustment is by definition an emotional 
and social matter, it is something that people are generally unable 
to consider without being influenced by their desire for social 
acceptance Frankness of response will largely depend on the 
rapport established between the pupil and those he expects to 
examine his responses. The greater his trust in and acceptance of 
his teachers, the more he will try to give truthful answers to 
adjustment inventories. 

In developing the SRA Youth Inventory, the authors had half 
of their large national sample of pupils sign their answer sheets; 
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the other half were allowed to remain anonymous. The authors 
found very little difference between the percentages of signers 
and of nonsigners who checked given items as problems for 
themselves The greatest difference (6 percent) was on the item 
“My teachers play favorites ” When a pupil is convinced that the 
inventory is aimed at improving his own adjustment, frankness 
apparently is not a serious problem. 

2. A second problem is that, even if pupils want to be frank, 
they may lack sufficient insight, into themselves to be able to give 
objectively true responses This becomes important when the ob- 
jective truth of a given response must be assumed For example, 
pupils may simply not know the truth about themselves concern- 
ing such questions as “Do you frequently have spells of the blues?” 
and “Does your ambition need occasional stimulation through 
contact with successful people?” People are prone to use the kinds 
of adjustment mechanisms descubed previously in answering 
questions like these. When objective truth need not be counted 
on, however, this difficulty is less relevant. It may not be the 
truth of an answer that determines whether a pupil is adjusted, 
but rather the way he feels about the question It is educationally 
and psychologically significant that a pupil thinks he has a prob- 
lem even if, on objective grounds, he does not. So again the 
validity and usefulness of the inventory approach depend on the 
kinds of interpretation to be made When an outside criterion of 
adjustment, such as counselors’ ratings, is used, this difficulty 
may become unimportant If inventory results tend to agree with 
such criteria, it does not matter whether responses are “true” 
to fact. 

3. A third problem in using self-inventories for the measure- 
ment of adjustment is developmg acceptable external criteria 
against which to validate these instruments. This difficulty is not, 
of course, unique to self-inventories Inventories used in screen- 
ing pupils are seldom “disguised” and can therefore readily be 
“faked” by anyone wanting to do so. It follows that inventories 
should not be expected to yield valid results against external 
criteria of adjustment when administered under conditions un- 
favorable to frank and insightful responses Furthermore, on 
logical grounds alone, these inventories should not be expected 
to yield results that correlate perfectly with appraisals of adjust- 
ment by other persons An individual’s report of his own adjust- 
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ment cannot be expected to have the same content and significance 
as the adjustment someone else perceives in him, however com- 
plete and extensive the other person’s opportunity to observe has 
been It is reasonable, however, to expect self-descriptions to be of 
some use in appraising adjustment when they are collected under 
conditions that make for a reasonable degree of frankness and in- 
sightfulness 

Validity of Inventories 

When self-inventories have been validated against external 
criteria of adjustment, such as ratings by psychiatrists and clinical 
psychologists, or against “success” m school as defined by grades, 
their statistical and empirical validity has seldom been high 
Coefficients of validity tend to range from nearly zero to .70 in 
various studies. 

Suppose, however, that an inventory is used to give pupils in 
a school system an opportunity, under nonthreatening conditions, 
to tell teachers and counselors that they think they have certain 
problems and to compare themselves with other pupils of the 
same age, grade, and cultural background as to the kinds and 
numbers of problems they say they have For such purposes per- 
sonality inventories and problem check lists can be considered 
valid. 

As in all educational and psychological measurement, the 
validity of inventories is specific to their purpose. Personality 
inventories may have substantial validity when used not as in- 
dexes of adjustment objectively defined, but as indexes of self- 
reported adjustment 

Are Adjustment Inventories Useful? 

A major question still remains- “Are valid indexes of self-re- 
ported adjustment useful in the work of the schools? The 
answer must always depend on the particular school situation. 
Judged from the widespread use of such inventories by teachers 
and counselors in school situations and by some research studies, 
inventories fill a need No better alternative seems to be available 
for large-scale, feasible, useful surveys of pupil adjustment. In- 
sistence on clinically sophisticated depth techniques means that 
schools will fail to do as adequate a job as is now possible. Al- 
though other techniques for appraising adjustment m the schools 
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are available, none allow such a useful, large-scale program at 
so little cost. 

Kinds of Errors in Screening 

Any device for appraising adjustment, including adjustment 
inventories, can lead to two kinds of errors: (1) “misses,” i.e., 
errors by which maladjusted individuals go undetected, and (2) 
“false positives,” i.e , errors by which individuals are identified as 
maladjusted by the inventory although, on the basis of other 
valid evidence, they are not. The latter kind of error is relatively 
easy to correct in the normal, everyday procedures of teaching 
and counseling m the schools. A pupil thus falsely identified as 
maladjusted may receive special attention from his teachers and 
counselors for some time, but the error of self-perception may 
soon become apparent as his normal adjustment manifests itself. 
Errors of the first kind, “misses,” are more serious If the inven- 
tories alone were used, such errors would mean that pupils who 
need special attention from teachers, counselors, and perhaps 
clinical psychologists or psychiatrists would not be so identified. 

Personality inventories often have relatively low validity. (Va- 
lidity of inventories is often defined as agreement with clinicians’ 
ratings of adjustment.) Nonetheless, such inventories can succeed 
to a greater than chance extent in correctly classifying individuals 
as to their adjustment. Can the kinds and numbers of errors 
such inventories entail be tolerated? This depends on the kinds 
of human and financial cost that the school system can stand. To 
minimize the amount of undetected and unacted-upon maladjust- 
ment among children and youth means greatly increasing the 
financial outlay for skilled professional workers in mental health 
problems. In such a program the number of “misses” may be 
minimized In less expensive programs, where resources are avail- 
able only for the few children who are most in need, inventories 
can be used with relatively high cutting scores so that only the 
most serious cases are identified for special attention. 

In summary, the inventory approach to appraising emotional 
and social adjustment often does good and seldom does harm in 
the school program The special attention that “false positives” 
receive may be desirable in any case, as part of the program of 
individualized attention that modern education advocates. For 
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the pupils correctly identified as maladjusted by this relatively 
inexpensive procedure, the special attention may make an impor- 
tant difference. Personality inventories certainly are not sufficient, 
and may perhaps not even be necessary to mental health programs 
in the school; nevertheless, they can be helpful in many' schools 
and in the present state of psychological technique. 

Available Adjustment Inventories 

Table 14 gives the names, grade levels, and types of scores 
for a representative list of the more widely used inventories 
designed for school situations. For each of these a sizable research 
literature has been accumulated, and reviews are given in one or 
more of the Mental Measurements Yearbooks. Prospective users 
of inventories should make their choice on the basis of the princi- 
ples already discussed in the present volume. 

SOCIOMETRY AND RELATED TECHNIQUES: METHODS 
THAT USE FELLOW PUPILS AS SOURCES OF EVIDENCE 

Social adjustment refers to how an individual gets along with 
other people For school children this means how well a pupil gets 
along with his fellow pupils Whether an individual “deserves” 
social approval, whether in objective terms he should be ap- 
proved by his peers, is beside the point. Regardless of how meri- 
torious, how “good” he may be in absolute terms, what matters 

here is how others perceive him. 

Whether a student is accepted by his fellows, whether they 
“want him around” for different kinds of activities, is important 
to the student himself. His own perception of his standing among 
his peers is almost sure to make a great deal of difference to him. 
If his perception of it is correct, he will behave m appropriate 
ways. If it is incorrect, either it will be corrected by his fellows 
reactions to him or he will continue to behave inappropriately 
and in one way or another alienate himself from them. Apart 
from the accuracy of his own perception of his standing among 
his peers, his actual standing is also important. An individual will 
be less likely to develop socially desirable habits of interacting 
with other persons if they continually reject him. I t e sc oo 
to be concerned with the pupil’s social development-this is im- 



Table 14 Adjustment and Personality Inventories 


Name of Inventoiy 

Grades 

Designed 

for 

Kinds of Scores Provided 

Publisher 
No (see list 
on pp. 

345 ff) 

Adjustment 

Inventory (Bell) 

9-16, 

adults 

Home, health, social and emo- 
tional adjustment Also, for 
adult form, occupational ad- 
justment 

21 

Cornell Index 

13-16, 

adults 

Psychosomatic and personality 
disorders 

15 

Heston Personal 
Adjustment In- 
ventory 

9-16, 

adults 

Analytical thinking, sociability, 
emotional stability, confidence, 
personal relations, home satis- 
faction 

26 

Mental Health 

Analysis (Thorpe 
Clark, Tiegs) 

9-16, 

adults 

Liabilities behavioral immatu- 
rity, emotional instability, feel- 
ings of inadequacy, physical 
defects, nervous manifestations 
Assets, close personal relation- 
ships, interpersonal skills, social 
participation, satisfying work 
and recreation, adequate out- 
look and goals 

5 

Minnesota Multi- 
phasic Person- 
ality Inventory 
(Hathaway and 
McKinley) 

Age 16 
and over 

Hypochondriasis, depression, hys- 
teria, psychopathic deviate, 
masculinity and femininity, 
paranoia, psychasthenia, schiz- 
ophrenia, hypomama. Control 
scores question, lie, validity, K 

15 

Mooney Problem 
Checklist 1950 
Revision 

7-9, 9-12, 
13-16, 
adults 
Also, 
ages 16- 
30 in 

Form 
for Rural 
Youth 

Grades 7-9- Health and physical 
development, school, home and 
family, money—work—the fu- 
ture, boy and girl relations, re- 
lations to people in general, 
self-centered concerns. Other 
scores for other levels 

15 

Personality Survey 
(Symonds) 

7-9 

Age, intelligence, reading compre- 
hension, pupil questionnaire, 
teacher rating, sociometric rat- 
ing, absence, school marks, to- 
tal adjustment 

17 

School Inventory 
(Bell) 

9-12 

Attitude toward school 

21 

SRA Youth Inven- 
tory (and Junior 
Inventory) (Rem- 
mers, Shimberg, 
Drucker, Bauern- 
femd) 

4-8, 

7-12 

Grades 7-12 my school, looking 
ahead, about myself, getting 
along with others, my home 
and family, boy meets girl, 
health, things in general, basic 
difficulty 

18 

Washburne Social- 
Adjustment In- 
ventory 

Age 12 
and over 

Truthfulness, happiness, aliena- 
tion, sympathy, purpose, im- 
pulse-judgment, control, wishes, 
total 

26 
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portantly related to his intellectual development— it must identify 
the students who need help m improving their social relationships. 

The “Guess-Who” Method 

To study social adjustment m this sense, variations of the 
common-sense approach are used “If you want to know how 
other pupils feel about a given pupil, ask them ” The members 
of a small, closely knit group, such as a classroom of pupils, are 
asked to react to one another One of these techniques is the 
“Guess-Who” test, the directions for which follow: 

Here are some little word-pictures of some children you may know. 
Read each statement carefully and see if you can guess who it is about. 
It might be about yourself There may be more than one picture for 
the same person Several boys and girls may fit one picture. Read each 
statement Think over your classmates, and write after each state- 
ment the names of any boys or girls who may fit it If the picture does 
not seem to fit anyone in your class, put down no name, but go on to 
the next statement Work carefully, and use your judgment 

1 Here is the class athlete He (or she) can play baseball, basket- 
ball, and tennis, can swim as well as any, and is a good sport. 


2. This one is always picking on others and annoying them 


In scoring the “Guess- Who” test, many methods have been 
tried, but adequate results have been obtained simply by totaling 
the number of times a pupil's name appears, a positive value 
being given to “desirable” items and a negative value to “unde- 
sirable” ones. In practice many pupils in the group are mentioned 
for a given item and each pupil is mentioned for a fairly large 
number of items Thus a rating is usually derived for many 
pupils over a fairly large number of items, and the results are 
quite reliable. Obviously, the method provides evidence that the 
teacher can use in perceiving a pupil’s personality through the 
eyes of his fellow pupils. Results often surprise teachers. The 
pupil whom the teacher considered to be lonesome and ignored 
may turn out to be liked and respected, whereas the one the 
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teacher particularly liked because o£ his good manners and quick 
learning may be despised by his peers for his snobbishness. 

A by-product of such a rating scheme may be better understand- 
ing of pupils’ values— what they consider important in persons. 
Inspection of “Guess- Who” rating results may prove such charac- 
teristics as neatness, courtesy, and quick obedience to be nega- 
tively related to what pupils value in one another. Similarly, 
positiveness, prankishness, or simply a high level of activity, 
scorned or ignored by teachers, may prove to be what makes a 
pupil attractive to his classmates. Insight into pupils’ values thus 
gained provides a basis for evaluating the social learning that 
inevitably goes on in school. It can give the teacher leads as to 
how to improve the standing of a pupil rejected by his peers. To 
make him more accepted, the teacher can either give him an 
opportunity to acquire the characteristics and skills his fellow 
pupils value, or undertake to change their values. 

Sociometry 

Another much-used procedure is called sociometry . A “socio- 
metric test” requires each member of a group, such as a class- 
room group, to choose one or more members for a given purpose. 
Jennings offers the following illustration of how a sociometric 
questionnaire may be worded: 5 

We are going to need committees to work on such-and-such prob- 
lems. Each of you knows with whom you enjoy working most. These 
may be the same persons with whom you work in other classes, or 
they may be different, so remember that we are talking about social 
studies. Put your name at the top of the page, and numbers 1, 2, and 
3 on lines below. Opposite “1” put the name of a boy or girl with 
whom you would most like to work, after “2” your second choice, 
and after “3” your third. I will keep all of the choices in mind and 
arrange the committees so that everyone will be with one or more of 
the three people named Remember, you may choose a boy or girl 
who is absent today if you want to. Write down the last name as well 
as the first name so that I will be sure to know whom you mean. As 
usual, we shall probably be working m these committees for about 
eight weeks, or until the Christmas holidays. 

It may be assumed that the pupils who are frequently chosen 

5 Helen H Jennings, Sociometry in Group Relations, Revised Edition, Washing- 
ton American Council on Education, 1959, pp. 15-16. 
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by other pupils for close association show a high degree of social 
acceptability by their fellow pupils. Requiring the pupils to 
choose their associates for other purposes can identify different 
dimensions of acceptability. 

What are the advantages of this technique over the ordinary 
popularity contest or class election? Sociometric techniques have 
other uses than furnishing estimates of popularity. To achieve 
the additional purposes requires not merely tallying the number 
of choices each pupil receives from other pupils for a given 
purpose, but constructing a sociogram, beginning with the sum- 
mary sheet shown in Fig. 38. 6 

Enter the names of the group members in alphabetical order 
along the side and across the top of a large sheet of squared paper. 
If subgroups such as boys, girls, fifth graders, and the like are 


Chosen 

Boys Gtrls 


Chooser 

Boys 

2 

0 

a 

u 

< 

Ben 

Charles 

David 


Alice 

Betty 

Cora 

Doris 


Number 

Chosen 

Arnold 


ABO 

AOO 








2 

Ben 

OOC 



OBO 


OBO 





3 

Charles 

OBC 




j 






1 

David 

AOC 


OBO 








2 

Girls 












Alice 

— 






ABC 

OOC 



2 

Betty 






ABC 



OBO 


2 

Cora 







OBC 


OOC 


2 

Doris 






AOO 





I 

Total A’s 


i 

1 

0 

2 

1 

0 

0 


Total B’s 

1 

0 

1 

1 

2 

2 

0 

1 


Total C’s 

3 

1 

0 

0 

1 

2 

I 

1 



Combined 5221 5 5 1 2 

Number 

Choosing 3121 3 2 1 2 

Fic 38 An Illustrative Sociometric Summary Sheet 

6 Adapted from Mary L Northway, A Primer of Sociometry, Toronto- Umv of 
Toronto Press, 1952, p 9 
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to be studied as such, alphabetize the names m each subgroup. 
Arrange the children’s answer sheets in alphabetical order. From 
each answer sheet, make entries on the summary sheet to indicate 
who chose whom for each sociometric question. Thus, if Arnold 
chooses Ben on Question A, enter an “A” on the row opposite 
Arnold in the column under Ben. If he chooses him on Question 
B, enter a “B ” If he did not choose him on Question C, enter a 
zero. The entries under Ben and opposite Arnold then read 
“ABO.” The total entries in each column give the social accept- 
ance score of the given pupils. 

As the teacher fills in this tally he may think of such questions 
as: “How many mutual or reciprocated choices are there? Which 
individuals and what proportion of the class are very much in 
demand? What proportion is ignored? Do girls and boys choose 
each other? Are there any reciprocated choices across sex lines? 7 
Fig. 39 8 shows the form designed to facilitate the teacher’s work 
in answering such questions Beyond this kind of tally, he can 
present the social structure of the class as a whole m a sociogram 
such as that in Fig. 40. 

The positions near the center of the sociogram should be used 
for children who receive many choices As the sociometric status 
of the child decreases, distance from the center increases It is 
often helpful, as is done in Fig 40, to put the girls’ symbols on 
one side and the boys’ on the other. 

Sociometric data make possible many kinds of interpretation 
and analysis. The interpretations can be enhanced by supple- 
mentary interview data, open questions, themes written by chil- 
dren, diaries, teachers’ interviews with parents, and the like. The 
following from Jennings 9 illustrates merely the beginning of 
such an interpretation: 

To a person looking at a sociogram for the first time, the whole 
thing may seem to be a meaningless jumble of circles, lines, and tri- 
angles The first problem, then, is to trace the pattern and then gradu- 
ally see its significance. After a little practice, sociograms can be read 
for major outlines of characteristic shape at a glance, and study is 
called for only in connection with details of the interaction of in- 

7 Helen H Jennings, op cit , pp. 21-22 

8 Quoted by permission from ibid , p 23 

8 Quoted by permission from ibid , p. 26 



No of Boys 


TALLY OF SOCIOMETRIC POSITIONS 

, No. of Girls Class/Grade 

School 
City 

Date Given 

Test Question 

How many choices were asked for? Total no of choices made by all 

students? Maximum no of choices possible (multiply size of group by 

number of choices allowed) 

Enter m the spaces below the no of pupils holding each position listed. 

Number of Pupils 

Frequency Chosen Rejected 

of Choice Chosen Mutually Rejected 0 Mutually® 


Not at all 

Once 

Twice 

Three times 
Four times 
Five times 
More than 5 times 
Total no of pupils 6 

Sample Breakdowns of Tally of Positions Along Group Factor Lines® 

No of Choices 
Received 

No of Choices No of Choices Live m Do Not Live 

Frequency Received Received Housing m Housing 

of Choice Boys Girl s Negro White Project Project 

None 

One 

Two 

Three 

Four 

Five 

Total by 
category 
Total no of 
pupils 

Further Questions 

How many boys chose girls and were not reciprocated? * 

[Or how many white children chose Negro children and were not reciprocated ] 
How many girls chose boys and were not reciprocated? 

Number of mutual choices between boys and girls 


Special Features 

Note here any pattern which is of special interest to you, e g , “Three of the unchosen 
pupils chose the same much-chosen pupil 

« Fnter only if a rejection question was used , 

^ ^ “ 

group factors are operating to affect its structures 


Fig. 39. Tally of Sociometric Positions In preparing his own forms, the 
teacher may substitute whatever categories are appropriate for breaking down 
the tally of positions and whatever other questions he may be particularly 
interested m 



OneWoy Choice 

1 Mutuol Choice 

l , 2, or 3 = Order of Choice 

Note For an absent boy or girl, use the respective symbol dashed, leav- 
ing any choice line open-ended (see Joe Brown above) 

If rejections are obtained, the choice line may be made in dashes or in a 
different color 

Whenever a direct line from chooser to chosen cannot be drawn without 
going through the symbol for another individual, the line should be drawn 
with an elbow, as m the case of Bill Lane to Paula King 

Fig 40 A Filled-In Sociogram, Presenting the Choice Patterns Graphically 
Blank forms with empty circles and triangles may be mimeographed so that 
the teacher can fill m the names and draw in the choice lines after the test 
has been given 

dividual children. Once the picture is firmly in mind, or, indeed, 
while it is actually taking shape, all sorts of questions will suggest 
themselves for further study 

A good way to begin reading a sociogram is to concentrate on one 
person and follow all lines that lead from and to him In the sample 
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sociogram [Fig. 40], the circle marked '‘Mary Jokin'' in the lower 
left corner has three arrows (unreciprocated choices) running from it 
to Janet Toll (first), Marian Soue (second), and Anne Gold (third). 
There are no arrows pointing at Mary. She has not received a single 
choice. Looking at Janet, we find her first choice is a boy, Saul Tonik, 
and it is reciprocated as Saul's second possibility, her second choice is 
another boy, Michael Keane, and is also reciprocated— she is first on 
Michael's list, her third choice is again reciprocated— by a girl this 
time. Gale Keyne, and represents another first choice In addition, 
there are six arrows pointing at Janet, coming from two boys and four 
girls, moreover, four of these are first choices and the others second 
ones. Everyday life in the classroom must obviously be very different 
for Janet and Mary! 10 

How sociometric data should be used in improving children's 
and youths' social adjustment is beyond the scope of this book. 
Such data are only part of the information on which educational 
practice should be grounded 11 

INFORMAL OBSERVATION* THE TEACHER AS A 
SOURCE OF EVIDENCE 

So far we have taken up the kinds of evidence that teachers 
can obtain from the pupil himself and from his fellow pupils. 
These kinds of information must of course be assimilated and 
interpreted before they can be used. But another type of evidence 
—what he can observe for himself— the teacher can obtain without 
working through pupils As he interacts with learners in and out 
of the classroom, there is much for him to see and hear. This 
refers particularly to “expressive” behavior— the unique style 
that characterizes every one of us. A pupil's tone of voice, his 
rate of speaking, the kinds of words he chooses, his fluency or 
hesitancy, how much he talks in the presence of his fellows or the 
opposite sex, whether he initiates conversations and topics of 
conversation, how often he agrees and disagrees with others, how 
often his opinion is ignored or sought by others, how often others 
agree or disagree with him, how often he displays humor as 
against grim seriousness, how much he seems to be enjoying him- 
self, how constructively he works and plays, how much he avoids 

10 /btd, pp 28-24 „ , TT inKO 

11 See N E Gronlund, Sociometry in the Classroom , New York Harper, 1959, 
for a discussion of the reliability, validity, and uses of sociometry 
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his tasks— all these and myriad other cues present themselves con- 
tinuously to teachers. 

Obviously, no teacher can pay attention to all these items all 
the time Nor can he be expected to “add” all these items of be- 
havior together m any conscious and systematic way. The teacher 
must impose some organizing scheme on all this seeming chaos 
of behavior— indeed, he cannot keep himself from doing so. He 
uses “stereotypes” that are more or less correct, that is, norms and 
expectations as to how the typical student will behave. He refines 
these stereotypes in various ways. He has stereotypes concerning 
pupils of a given sex, a given age level, a given social class, a given 
body build, a given type of rural or urban residence, a given skin 
color or nationality, and the like. Much of what he observes in 
pupils he immediately and unconsciously compares with these 
expectations. The comparison results in revising the stereotype 
more or less, depending both on how well the pupil fits the teach- 
er’s expectations and on how “flexible” the teacher is. 

Ideally, the teacher comes to his pupils and his observations 
of their behavior with accurate general expectations. As he ob- 
serves and collects information about specific pupils and groups, 
his understanding of their characteristics is modified and comes 
closer to reality. The teacher who understands pupils best is 
least rigidly bound by a small number of preconceptions con- 
cerning personality. The teacher who is himself insecure in his 
relationships with others, whose picture of himself is out of focus 
with the way others perceive him, develops “blind spots” that keep 
him from understanding his pupils. Needless to say, the teacher 
who has hostile attitudes toward— prejudices against— members of 
any racial, religious, social, or nationality group cannot be ex- 
pected to understand the emotional and social adjustment pat- 
terns of pupils who belong to those groups. He will misperceive 
the motives and behaviors of such pupils. His prejudices will 
keep him from using his perceptions in accord with social and 
psychological reality. 

The foregoing does not mean that teachers should or can be 
free of stereotypes, in the sense of expectations and hypotheses. It 
is only incorrect and rigid stereotypes that interfere with under- 
standing pupils accurately. “Correct” stereotypes as defined by so- 
cial norms— such as those concerning the proper roles for boys and 
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girls in adolescent society— are indispensable to understanding 
adolescent boys and girls. 

Thus the teacher’s mental health, his own emotional and social 
adjustment, affect the process of evaluating the emotional and so- 
cial adjustment of pupils. The most important work the teacher 
does in evaluating emotional and social adjustment is the in- 
formal, everyday observation and interpretation whose validity de- 
pends on his own psychological security, social understanding, in- 
ner complexity, and wisdom. Training programs of the kinds de- 
scribed in Helping Teachers Understand Children 12 can con- 
tribute much to the teacher’s equipment for this purpose. 

Anecdotal Records 

Anecdotal records— which are often used as supplementary ma- 
terials for understanding sociometric data— are brief reports of in- 
cidents judged to be significant for a pupil’s emotional and social 
adjustment. The choice of incidents recorded is based on some 
conception of the nature of adjustment and of what is significant. 
Anecdotes should include both an objective description of be- 
havior and an interpretation of it. Traxler has shown how a re- 
port that combines interpretation and recommendation can be 
broken down so as to be less confusing . 13 

Combined report, interpretation, and recommendation. In a meet- 
ing of her club today, Alice showed her jealousy of the new president 
by firing questions at her whenever there was an opportunity. She 
tried to create difficulties by constant interruption throughout the 
period. The other students showed their resentment by calling for her 
to sit down It is apparent that she is a natural trouble-maker, and I 
think her counselor should have her in for a serious talk. 

The following presentation of this incident is more objective and 
less confusing: 


Incident. In a meeting of her club today Alice fired questions at the 
new president at every opportunity. She interrupted many times dur- 
ing the period. On several occasions the other students called for her 

to sit down. 


12 Staff of the Division on Child Development and Teacher Personnel, Anl ^ 1 l 5 an 

Council on Education, Helping Teachers Understand Children, u , 

13 A E. Traxler, The nature and use of anecdotal records. Supplementary Bu 
letm D, New York Educational Records Bureau, 19S9. 
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Interpretation. Alice seemed to be jealous of the new president and 
desirous of creating difficulty. The other students appeared to resent 
her action. The girl seemed to enjoy making trouble for others. 

Recommendation. It would be advisable for the counselor to lead 
the girl tactfully into a discussion of her relations with the other 
students in an effort to bring about better adjustment. 

The chief value of anecdotal records is in providing concrete 
realistic information that goes beyond the use of ambiguous trait 
names or test scores such as “courteous,” “considerate,” “cooper- 
ative,” and the like. A description of actual behavior can tell 
much about the living reality of a student’s adjustment pattern. 

Attempts have been made in schools and colleges to set up a 
system of anecdotal record keeping on a standard, routine basis. 
Such a system requires that the teacher try to keep a record of all 
his pupils, making at least a few such records every day and at- 
tempting to cover all his pupils over a period of time. Administra- 
tive devices such as dictaphones, typist pools, filing systems, and 
summarizing techniques have been tried. Despite these aids, anec- 
dotal behavior records can make exorbitant demands on the time 
and energy of teachers Also, because of differences in points of 
view, teachers tend to select incidents for recording that are more 
or less irrelevant to each other. Observers, such as teachers, tend to 
overgeneralize on the basis of striking rather than typical inci- 
dents. 

This experience has raised doubts as to the feasibility of keep- 
ing anecdotal records for all the pupils. Practice in writing and 
analyzing such records for one or two children, however, may pro- 
vide important training values for the teacher. 

COMMUNICATING IMPRESSIONS OF PERSONALITY 
TO OTHERS: RATING METHODS 

When a teacher has observed a pupil in the classroom, in extra- 
curricular activities, and elsewhere, he generally has some confi- 
dence in his impressions concerning the pupil. To communicate 
these impressions to other people, he can use one of the many 
kinds of rating methods. Such methods make it possible to express 
in standard, brief, and quantitative form one person’s description 
and evaluation of another. 

The general ideas underlying rating methods for describing 
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and evaluating adjustment are the same as those stated in Chapter 
8 in connection with product and procedure evaluation. That is, 
we need (1) to analyze the pupil’s adjustment or behavior pat- 
terns into various “traits” or other characteristics and (2) to pro- 
vide a method of scoring each characteristic. Here we point out 
only the aspects of the procedure that are specific to adjustment 
evaluation. 

A theory of adjustment and the purpose of the ratings deter- 
mine the traits or dimensions into which the teacher analyzes the 
pupil’s adjustment. The traits should be amenable to reliable 
evaluation. Research has indicated that judges agree better with 
one another— that is, are more reliable— in rating traits that show 
up frequently. The trait should be clearly defined and have the 
same meaning for all the judges. 

Types of Rating Scales 

Various schemes have been devised for obtaining a rating on 
each trait; among them are descriptive, numerical, and graphic 
rating scales. These may be combined in various ways. Descriptive 
rating scales provide lists of words or phrases, usually from three 
to seven, from which the rater selects the one most applicable to 
the person being rated. Example: 

Directions: Place a check mark in the square before the phrase 
which represents your evaluation of the pupil. 

Is this pupil at ease □ At ease in all situations, 

and relaxed? □ Usually at ease. Rarely tense. 

□ At ease often but occasionally tense. 

□ Usually tense. 

□ Tense in all situations. 

Numerical rating scales assign numbers for the various levels of 
each trait, from least to most. Example: 

Directions: Give the pupil a number from 0 to 10 to represent the 
degree to which he possesses the traits listed. 0 represents none of the 
trait, 5 an average amount, and 10 a maximum amount of the trait. 

Is this pupil at ease and relaxed? Can he be expected not to get 
tense and “nervous” in various school and out-of-school situa- 
tions? .... 
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Graphic rating scales have horizontal lines, defined at each end 
and perhaps at intermediate points, on which the rater checks the 
subject’s standing with respect to each trait. Example: 


Constant Alternatives 


Is this pupil 

tu, etiser — 

Extremely 

Rather 

Somewhat 

Hardly 

Not at all 

Is this pupil 






shy? 

Extremely 

Rather 

Somewhat 

Hardly 

Not at all 

Is this pupil 


Changing Alternatives 



at ease? — 

Is this pupil 

At ease m all 
situations. 

Usually at 
ease 

Rarely tense 

At ease often 
but occasion- 
ally tense 

Usually 

tense. 

Tense in all 
situations. 

snyr ■— 

Always shy and 
withdrawn 

Usually shy, 
occasionally 
forward 

Shy and with- 
drawn about 
half the time 

Usually for- 
ward and 
unreserved 

Invariably 
forward and 
self-assertive. 


The graphic rating scale embodies features of both the others. 
In general, all three can be put in either the constant-alternative 
or the changing-alternative form described in Chapter 8. When 
each trait is put in the constant-alternative form, the description 
of each level of the trait is the same for all traits and consequently 
must be in general terms. In the changmg-alternative form, 
separate descriptions are provided for each level of each trait, as 
in the preceding example. 

Suggestions for Constructing Graphic Rating Scales 

In developing graphic rating scales, the following suggestions 
have sometimes been helpful. Remember, however, that they are 
mostly based not on experimental findings but on common sense, 
which has frequently been refuted in the field of testing by ex- 
perimental facts. 

Alternation of Scale Directionality. Vary the desirable end of 
the rating line at random. In this way response set and halo effect 
(see below) may be reduced. 

Explicit Trait Questions. Introduce each trait by a question 
phrased so as to describe the trait in objective, observable terms. 
For example, rather than merely labeling a trait “Emotional sta- 
bility,” it is better to ask such questions as “How well poised is 
he emotionally? Is he touchy, sensitive to criticism, easily upset? Is 
he irritated or impatient when things go wrong? Or does he keep 
on an even keel?” 
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Continuous Lines. Mark either a great many or no segments 
on the line. This emphasizes the continuity of the trait better and 
the rater can place his check mark at any point on the line. In 
scoring the rating scale, mark off a strip of paper into as many 
divisions as is desirable and place it along the line to express the 
number of divisions from the undesirable end of the line nu- 
merically. 

Diction of Phrases. Fit the words used to describe each level 
to the understanding of the persons who will make the ratings. 
Slang and colloquial expressions sometimes help. 

Phrasing Extreme Levels. Avoid phrases at the ends of the 
line that express levels of the trait so rare or extreme that raters 
will never check them. 

Phrasing Intermediate Levels. To induce raters to use a wider 
range of the line, make the meaning of the intermediate levels 
closer to the average or neutral phrase than to the extreme 
phrases This may help counteract the tendency to concentrate 
ratings around the middle of the line 

Errors in Rating Methods 

Various errors may occur in obtaining an opinion about one 
person from another. These are due primarily to lack of informa- 
tion, bias, and the halo effect. 

The person expressing an opinion may not know whereof he 
speaks. Unless he has had an opportunity to become acquainted 
with the subject and to observe him along lines pertinent to the 
trait he is rating, he cannot give valid evidence. 

Like the pupil who answers questions on a self-inventory, the 
rater must be both able and willing to give an “unbiased” judg- 
ment. The teacher's insight into a pupil’s adjustment is, of course, 
less than the pupil’s, especially concerning the latter’s “inner” 
life. But the teacher is more likely to be frank about a pupil than 
about himself. When the teacher or other rater is very well ac- 
quainted with the pupil through long association or intimate 
friendship, however, ratings often show leniency and favoritism. 

The halo effect in rating is the effect of the rater’s overall im- 
pression of a pupil on his ratings of specific aspects of that pupil. 
If the teacher thinks well of a pupil in general, he may rate him 
better in at least some aspects than he would were it not for the 
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halo effect. The opposite tendency may appear when he ranks 
the pupil low in general. A particular trait is subject to the halo 
effect when it is not commonly observed or thought about, is not 
clearly defined, involves relationship to other people rather than 
being “self-contained,” or is highly loaded with emotional sig- 
nificance. To reduce the halo effect, the rater must constantly keep 
m mind the necessity of considering each trait separately, of not 
letting one rating be influenced by his other ratings of the pupil. 
For example, if a pupil is rated highly on his “freedom from ten- 
sion” his “popularity” must still be considered separately. 

The reliability of the average of the ratings obtained from 
equally well-trained and well-instructed raters increases with the 
number of raters But generally the increase is not worth the 
trouble after about ten ratings have been averaged, except in cases 
in which larger numbers of raters are easily available and a high 
reliability is desired, as, for example, in student ratings of 
teachers. 

Available Rating Devices 

Table 15 provides information concerning commercially avail- 
able rating devices that have been used in schools. Prospective 
users of these devices should inspect them and read discussions of 
them in the test manuals, in Buros’ Yearbooks , and in such litera- 
ture as can be located through Psychological Abstracts , Review of 
Educational Research, and Education Index. 

PROJECTIVE TECHNIQUES 

Sometimes a teacher wishes he could get to know his pupils as 
unique individuals. He wishes he could know what one of them 
has “on his mind.” The inventories discussed earlier in this chap- 
ter are “structured”; that is, they tend to fix the lines along which 
a pupil can respond and allow him to tell only the kinds of things 
that the authors of an inventory have built into it. For any indi- 
vidual pupil, such an inventory may miss ideas of particular sig- 
nificance simply because it does not anticipate the unique ways in 
which that pupil sees himself and the world Sometimes the ques- 
tions on such inventories arouse resistance, perhaps unconscious, 
that prevents valid responses. This is particularly true when the 
pupil lacks a feeling of freedom and rapport. 
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Name of Device 

Grades 

Designed 

for 

Traits Provided, and Other 
Charactenstics 

Publisher 
No (see 
list on 
pp 345 ff) 

Behavior Rating 

Schedule (Haggerty, 
Olson, Wickman) 

Kdg-12 

15 behavior problems rated on 
frequency, 35 (intellectual, so- 
cial, emotional, physical) traits 
rated on 5-pomt changing- 
alternative scales Scoring based 
on empirical validation 

26 

American Council on 
Education Personality 
Rating Scale 

9-13 

5 traits (appearance and manner, 
industry, ability to control 
others, emotional control, dis 
tnbution of time and energy) 
Descriptive and graphic forms 
Space for illustrative instances. 
Intended especially for report- 
ing to college entrance officers 

1 

Vineland Social Matu- 
rity Scale (Doll) 

Infancy 

through 

adult- 

hood 

117 items designed to indicate so- 
cial age and quotient. Similar 
to individual intelligence test 

8 categories self-help general, 
self-help eating, self-help dress- 
ing, self-direction, occupation, 
communication, locomotion, 
socialization 

9 

Business Education 
Council Personality 
Rating Schedule 

7-16, 

adults 

29 traits in 8 groups mental 
alertness, initiative, depend- 
ability, cooperativeness, judg- 
ment, personal impression, 
courtesy, health Descriptions 
of levels worded as observ- 
able behavior 

11 


By depending on what an individual is conscious of in himself, 
structured inventories also fail to get at the deeper, underlying 
parts of his personality that he is largely unaware of. The mecha- 
nisms of adjustment, especially repression, make it unlikely that 
any of us is able to tell about himself in straightforward fashion. 
Our unique “styles of life,” ways of thinking, experiencing, and 
seeing ourselves in relation to the world are too deep within us 
to be called up at will and reported to someone else. 

Projective techniques have been developed to overcome these 
limitations of structured approaches to personality. In general, 
projective techniques present to the subject an ambiguous and un- 
structured stimulus which calls for a response that can be inter- 
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preted by the psychologist so as to reveal much about the person- 
ality of the subject. Since their use requires highly specialized 
professional training, they are not for the classroom teacher. For 
special studies of learners, they attempt to unravel particularly 
difficult adjustment problems. The teacher may sometimes expect 
to have psychologists refer to evidence obtained with such in- 
struments as the Rorschach Inkblot Test or the Thematic Apper- 
ception Test. 

One classroom technique, the sentence completion test, has also 
been used as a projective approach to personality, and it is con- 
ceivable that rough applications of this approach can be made to 
yield useful information for the classroom teacher. Any teacher 
who wants to obtain pupil reactions to the classroom situation 
and to himself in a relatively unstructured fashion can draw 
up his own set of incomplete sentences, administer them to 
his students, and apply his own insight in interpreting the re- 
sponses. The following incomplete sentences illustrate some that 
might be useful to a teacher: 

1. My teacher 
2 The kids in this class 

3. The things we have to study 

4. Homework 

5. The books we read 

6. The things about school that bother me 

7. Boys 

8. Girls 

9 I don’t understand 
10. My parents think that school 

No teacher without advanced psychological training can expect 
to interpret the responses with as much insight as clinical psy- 
chologists experienced in the development and use of projective 
techniques Nevertheless, teachers can secure valuable informa- 
tion with home-made sentence completion techniques. They can 
use these devices to learn things about their own behavior and 
characteristics, as seen by pupils, that can help them improve their 
teaching processes. 

When used in the way sketched above, the incomplete sentence 
technique has the advantage of being unstructured, but it is 
probably not so disguised as to prevent some pupils from giving 
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what they consider acceptable responses. To minimize their tend- 
ency to say only the “right” things, it is probably preferable to 
allow the pupils to remain anonymous. 


LABORATORY EXERCISES AND DISCUSSION QUESTIONS 

1. From your experience, cite one or more examples of emotional or 
social maladjustment Analyze the case in terms of the motive not 
satisfied, the nature of the thwarting obstacle, and the reasons for 
the inadequacy of attempts to overcome the obstacle. If possible, 
suggest a desirable solution or treatment 

2. Examine three representative devices for appraising emotional and 
social adjustment and read reviews of them in the Mental Meas- 
urements Yearbook. Complete the test evaluation form for them 
in Chapter 5. 

3. Construct a sociometric device to determine how a group of thirty 
will work best together m committees of five m developing a guid- 
ance program in a public school (Use members of your class, for 
example ) 

4. Develop a rating scale, with changing alternatives, that you could 
use to rate the behavior of a pupil, m a way pertinent to his emo- 
tional and social adjustment, on the playground, m the classroom, 
in adolescent social life, etc. 

5. Write an anecdote about a significant incident in a pupil's behavior 
as recalled from your own days as a child or adolescent 


SUGGESTED REFERENCES 

Anderson, H. H , and Anderson, G L., An Introduction to Projective 
Techniques, New York- Prentice-Hall, 1951. 

A good survey of the large variety of projective techniques for 
diagnosing and evaluating personality, including the Rorschach, 
Thematic Apperception Test, word association, sentence com- 
pletion, Szondi Test, psychodrama, graphology, finger painting, 
and drawings of the human form. 

Bernard, H. W., Mental Hygiene for Classroom Teachers, New York- 
McGraw-Hill, 1952, pp 297-362. 

Three chapters deal with the role of writing in the release of 
tensions and the interpretation of personality, with art as an ap- 
proach to understanding personality, and with play and drama as 
classroom techniques in understanding pupils. 
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Froelich, C. P., and Darley, J. G., Studying Students: Guidance Meth- 
ods for Individual Analysis. Chicago: Science Research Associates, 1952. 
Survey of techniques for gathering data about students and using 
the data, especially in individual counseling. 

Gronlund, N. E., Sociometry m the Classroom, New York: Harper, 
1959. 

A detailed description of how to construct and administer a so- 
ciometric test in classroom settings, and how to interpret and ap- 
ply the results to educational problems. 

Institute of School Experimentation, How to Construct a Sociogram , 
New York. Teachers College, Columbia University, 1947. 

A step-by-step analysis of the process of constructing a sociogram. 
This volume should be very helpful to beginners. 

Northway, M. L,, A Primer of Sociometry , Toronto: Univ. of Toronto 
Press, 1952. 

An excellent introduction to the entire field of sociometric tech- 
niques, by one of the leaders in the field. 
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List of Test Publishers 


L American Council on Education, 1785 Massachusetts Avenue, 
Washington 6, D. C. 

2. Bureau of Educational Measurements, Kansas State Teachers Col- 
lege, Emporia, Kansas. 

3 Bureau of Educational Research and Service, State University of 
Iowa, Iowa City, Iowa 

4. Bureau of Publications, Teachers College, Columbia University, 
New York City. 

5. California Test Bureau, 5916 Hollywood Boulevard, Los Angeles, 
California 

6 Committee on Publications, Harvard Graduate School of Educa- 
tion, Cambridge, Massachusetts 

7. Division of Educational Reference, Purdue University, Lafayette, 
Indiana. 

8. Educational Records Bureau, 21 Audubon Avenue, New York 
City. 

9. Educational Test Bureau, 720 Washington Avenue SE, Min- 
neapolis, Minnesota. 

10 Educational Testing Service, Princeton, New Jersey. 

11. Harvard University Press, Cambridge, Massachusetts 

12. Houghton Mifflin Company, 2 Park Street, Boston, Massachusetts 

13. Industrial Psychology, 35 East Wacker Drive, Chicago, Illinois 

14. Marietta Apparatus Company, Marietta, Ohio 

15. Psychological Corporation, 304 East 45 Street, New York City 

16. Psychological Institute, P.O. Box 1118, Lake Alfred, Florida 

17. Public School Publishing Company, 345 Calhoun Street, Cincin- 
nati, Ohio (Combined with C A Gregory Company ) 

18. Science Research Associates, 57 West Grand, Chicago, Illinois 

19. Sheridan Supply Company, Box 837, Beverly Hills, California 


345 



APPENDIXES 


346 

20. Silver Burdett Company, 45 East 17 St., New York City. 

21. Stanford University Press, Stanford University, California. 

22. Stoeltmg (C. H.) Company, 424 North Homan Avenue, Chicago, 
Illinois. 

23. University of Minnesota Press, Minneapolis, Minnesota. 

24. Western Psychological Services, 10655 Santa Monica Blvd , West 
Los Angeles, California. 

25. Williams and Wilkins Company, Baltimore, Maryland. 

26. World Book Company, Yonkers, New York. 
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Glossary of Common Measurement Terns 1 


Ability test. A test of maximum performance designed to reveal the 
level of present status or present ability to function. See also General 
ability, Special ability. 

Academic aptitude. The personal characteristics, native and acquired, 
that make likely a given degree of success in academic pursuits. Also 
called scholastic aptitude 

Achievement age. The age for which a given achievement test score 
is the real or estimated average. Also called educational age or sub- 
ject age. 

Achievement quotient (AQ). The ratio between actual level of scho- 
lastic performance and that which is expected; determined by the 
ratio of educational age to mental age, ie., (EA-MA)IOO. Also 
called accomplishment quotient. This concept still appears in the 
literature although it is dangerously misleading, it should be aban- 
doned since it is based on the false assumption that EA and MA 
should be perfectly correlated in normal or average pupils. 
Achievement test. A measure of the degree to which a person has 
attained objectives of instruction or education. 

Age equivalent. The chronological age for which a given score is the 
real or estimated average score. 

Age-grade table. A table showing the number or percentage of pupils 
of each age in each school grade. 

Age norms. Values representing typical or average performance for 
persons of any given chronological age level in any measured char- 
acteristic. 

l This glossary includes the more common terms in test manuals and the litera- 
ture of measurement It has been taken, with some revision, from A Glossary of 
100 Measurement Terms , by Roger T Lennon (Test Service Notebook, No. 13, 
Yonkers, World Book Company), and A Comprehensive Dictionary of Psychologi- 
cal and Psychoanalytical Terms, by H. B English and A C. English (New York 
Longmans, Green, 1958) The reader should consult these and other sources for 
additional terms and meanings too extensive to be included m this glossary 
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Age scale. A scale m which the units of measurement are the differ- 
ences between successive age equivalents, each such difference being 
taken as if equal to any other 

Aptitude. The capacity to acquire proficiency with a given training 
It is not necessarily inborn. An aptitude test is a measuie of present 
characteristics (abilities, achievements, interests, temperament, etc.) 
predictive of capacity to learn. 

Arbitrary reference point. Any arbitrary value in a series, usually one 
near the middle, from which deviations are calculated in a short-cut 
computation of the mean Also called assumed mean 

Arithmetic mean. The sum of a set of scores divided by the number 
of scores Commonly called average or mean and indicated by the 
symbol M or X 

Attitude. One of many terms that refer to an aspect of personality 
inferred to account for persistent and consistent behavior toward or 
away from a family oi related situations or objects. 

Average. A general term applied to measures of central tendency 
The three averages most widely used in education are the arithmetic 
mean, the median, and the mode. 

Battery. A group of tests standardized on the same persons, so that 
the norms of the tests are comparable Sometimes refers to any two 
or more tests given to the same persons, whether or not standardized 
together. 

Gentile. Any one of the 100 groups or divisions separated by per- 
centile scores For example, the 1st centile includes all stores below 
the 1st percentile point, the 31st centile includes all scoies between 
the 30th and 31st percentile points, the 100th centile includes all 
scores above the 99th percentile point Note* Centile ranks run from 
1 to 100, whereas percentiles (points) run from 1 to 99. 

Central tendency, index of. A point in a distribution about which a 
majority of the cases tend to fall; it is intended to typify those 
measures. Also referred to as the representative value; indicated fre- 
quently as the mean, median, or mode 

Chronological age (CA). The time elapsed since birth. 

Class analysis chart. A chart that shows the relative performance of 
members of a class on the several parts of a test battery. 

Class interval (i). The range of scores, or the number of score units, 
between the upper and lower limits of a section, or interval, of test 
scores in a frequency distribution. Also called step interval, interval, 
class, class size. 

Coefficient of correlation. A measure of the degree of relationship 
between two sets of measures either for the same group of individ- 
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uals or for paired individuals (eg, twins). The Pearson product- 
moment coefficient is r > the Spearman rank coefficient is rho (p). 

Coefficient of equivalence. The type of reliability coefficient obtained 
when parallel, or equivalent, forms of the same test are administered 
to the same individuals 

Coefficient of internal consistency. The type of reliability coefficient 
obtained when either the split-halves or Kuder-Richardson formulas 
are used m computing it 

Coefficient of stability. The type of reliability coefficient obtained 
when the same test is administered twice to the same individuals. 

Completion item. A test question calling for the completion, or fill- 
ing in, of a word, phrase, sentence, etc , in a sentence or paragraph 
from which one or more parts have been omitted. 

Continuum. A line along which a trait, or set of scores, is conceived 
as being continuously distributed A variable such that, no matter 
how close together any two values may be, it is always possible to 
have a third value between them. Also called a continuous variable. 

Correction for guessing. A reduction in score for wrong answers m 
order to adjust scores on objective tests to counteract the effects of 
students' presumably guessing the correct answer The procedure 
rests on the false assumption that guessing and chance are the same. 
May be useful in evaluating a score to determine whether it is above 
the level which chance alone could produce, as m a test of accuracy 
in predicting another's responses 

Correlation, see Coefficient of correlation 

Criterion. A standard by which a test may be judged or evaluated, a 
set of scores, measures, ratings, products, etc., that a test is designed 
to predict, or correlate with, as a test of its validity. A set of concepts 
or ideas used in judging the content of a test, in estimating its con- 
tent or logical validity 

Culture-free test. A test devised to rule out the effects of an individ- 
ual's previous environment on his score No such test is actually 
possible A “culture-free” test does not rule out such effects but 
merely makes them equivalent for the persons to be compared. 

Cumulative frequency (cf). A column m a frequency distribution 
table that shows for any given interval how many scores m the dis- 
tribution lie below the upper limit of that interval. 

Curvilinear relationship. A relationship of two variable quantities 
portrayed by some curve other than a straight line 

Decile. One of the nine points that divide a ranked distribution of 

scores into ten equal parts , 1A 

Decile rank. The rank order, counting from the bottom, of the 10 
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groups of scores separated by decile points. The first decile rank is 
the rank of all scores below the 1st decile point. The 10th decile 
rank is the rank of all scores above the 9th decile point. There is no 
10th decile point. 

Deviation. The amount by which a score differs from some reference 
value, such as the mean, the norm, or the score on some other test. 

Deviation IQ. A form of standard score that has a mean of 100 and 
a standard deviation of about 15, as compared with the conventional 
IQ, which is the ratio of mental age to chronological age 

Diagnostic test. A test used to diagnose, or to show an individual’s 
strengths and weaknesses in a specific area of study. It yields meas- 
ures of the components, or subparts, of some larger body of infor- 
mation or skill 

Difficulty value. The percentage of some specified group, such as 
students of a given age or grade, who answer an item correctly The 
easier the item, or the higher the percentage of pupils who answer it 
correctly, the greater is its difficulty value. 

Discriminating power. The ability of a test item to differentiate be- 
tween persons having much of some trait and those having little. 

Distractor. Any of the incorrect choices presented in a multiple- 
choice or matching item. Also called alternative, decoy, foil, mislead. 

Distribution, see Frequency distribution 

Educational age (EA), see Achievement age. 

Educational quotient (EQ). The ratio of the educational age to the 
chronoligical age, i.e., (EA — - CA) 100. 

Equivalent form. Any of two or more forms of a test that are closely 
parallel in content and in difficulty of items, and that yield very 
similar average scores, measures of variability, and reliability esti- 
mates for a given group. 

Error of measurement, see Standard error. 

Extrapolation. In general, any process of estimating values of a vari- 
able beyond the range of available data 

Face validity. The apparent validity of a test that seems fair to and 
appropriate for the individual being measured. The extent to which 
a test is made up of items that seem related to the variable being 
tested. See Validity. 

Factor. A hypothetical trait derived by factor analysis. 

Factor analysis. A method of computing for determining factors from 
the intercorrelations among a set of variables, usually tests. 

Forced-choice item. Any test item in which the individual is required 
to select one or more of the given choices. Usually, however, refers 
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to a multiple-choice item whose choices are of equal preferential 
value but of different discriminating ability. 

Free-response test. A test on which the items require the individual 
to respond in his own words rather than select among alternatives. 

Frequency distribution. A tabulation of scores from high to low, or 
low to high, showing the number of individuals that obtain each 
score or fall into each score interval 

General ability. A loose expression for ability to cope with a wide 
range of problems Used synonymously with intelligence. Also re- 
ferred to as scholastic ability. 

General education. A term used to refer to a common core of learn- 
ing for all high-school and college students regardless of the curricu- 
lum or course of study in which they are enrolled. 

Grade equivalent. The grade level for which a given score is the 
real or estimated average. 

Grade norm. The average score obtained by pupils of a given grade 
placement. Also referred to as the modal grade age. 

Graphic rating scale. A form for recording a rating, according to the 
strength of some quality or trait, along a straight line (continuum), 
descriptive phrases of the trait being written below the line 

Group test. A test that can be administered to a number of individ- 
uals at the same time by one examiner. 

Halo effect. The tendency in rating an individual to let one of his 
traits influence ratings on other traits. 

Heterogeneity. The tendency of a group to show marked dissimi- 
larity. 

Homogeneity. The tendency of a group to be alike. 

Individual test. A test that can be administered to only one individ- 
ual at a time. 

Intelligence quotient (IQ). The ratio obtained by dividing mental 
age by chronological age, i.e , (MA - 4 - CA)100. A measure of bright- 
ness that takes into consideration both score on an intelligence test 
and age. 

Interpolation. A process of estimating intermediate values between 
two known points 

Interval, see Class interval 

Inventory. An instrument used for cataloguing or listing all or a 
sample of behaviors, interests, attitudes, etc., regarded as useful or 
relevant for a given purpose. It is not a “test” or a measure m the 
usual sense and has no right or wrong answers 

Item analysis. The process of evaluating single test items by any of 
several methods. It usually involves determining the difficulty value 
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and the discriminating power of an item, and often its correlation 
with some criterion 

Kuder-Richardson formulas. Formulas for estimating the reliability 
of a test from information about the individual items in the test, or 
from the mean score, standard deviation, and number of items m the 
test. Indicate the internal consistency ol the test 

Linear relationship. A relationship between two or more variables 
that can be represented by a straight line, thus, as one variable 
increases or decreases, the other moves likewise or inversely 

Local norms. Norms that have been made by collecting data m a 
certain school or school system and using them, instead of national 
or regional norms, to evaluate student performance. 

Low ceiling. A term applied to a test that is too easy for many in- 
dividuals, so that many tend to score at or near the top of the pos- 
sible score scale. 

Machine-scorable (machine-scored) test. A test that can be scored by 
means of a machine. 

Mastery test. A test whose primary purpose is to determine the ex- 
tent to which individuals m a group have learned or mastered a 
given unit of instruction This type of test is intended not to differ- 
entiate widely among individuals, but to determine whether or not 
a group of students have achieved a certain level of proficiency It 
is used primarily to determine whether or not the group is ready to 
advance to another unit of instruction 

Matching item. A test item calling for the correct association of each 
entry in one list with an entry in a second list. 

Mean, see Arithmetic mean. 

Median (Mdn). The middle score in a distribution; the 50th per- 
centile, the point that divides the group into halves 

Mental age (MA). The age for which a given score on an intelligence 
or scholastic ability test is average It is the average age of individuals 
making the average score on the test. 

Modal age. The ages or age range most typical of pupils in a speci- 
fied grade placement. 

Mode. The score or value that occurs most frequently in a distri- 
bution 

Multiple-choice item. A test item in which the individual's task is 
to choose the correct or best answer from several choices presented 

Multiple-response item. A special type of multiple-choice test item 
in which two or more of the choices presented may be correct 

N. The symbol commonly used to represent the number of cases in 
a sample or distribution. 
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National norm. A norm based on nation-wide sampling 
Nonverbal test. A paper-and-pencil test, usually used with children 
in the primary grades, m which the test items are symbols, figures, 
and pictures rather than words, instructions are given orally. 

Normal distribution. A distribution of scores or measures that m 
graphic form has a distinctive bell-shaped appearance and is sym- 
metrical about the mean, with cases concentrated near the average 
and decreasing m frequency the further they depart from the aver- 
age, m accordance with a precise mathematical equation 
Norms. Values that describe the performance of various groups on a 
test or inventory. Norms are only descriptive of existing types of 
performance and are not to be regarded as standards or as desirable 
levels of attainment 

Objective test. A test that can be scored m such a way that no matter 
who scores it the results are the same. Scoring keys or stencils are 
used 

Ogive curve. A type of curve obtained by plotting cumulative fre- 
quencies or percentages of a distribution Also called the S-shaped 
curve. 

Omnibus test. A test m which items measuring a variety of mental 
operations aie combined into a single sequence and from which only 
a single score is derived 
Parallel tests, see Equivalent form 

Percentile. A point score in a distribution below which falls the per- 
centage of scores indicated by the given percentile. For example, the 
30th percentile is the point below which 30 percent of the scores fall. 
Percentile rank. The percentage of scores in a distribution equal to 
or lower than the score corresponding to the given rank. 

Percentile score. The score representing the percentage of persons 
who fall below a given raw score 

Performance test. A test usually requiring manual or other motor 
response by the individual instead of the responses called for by a 
paper-and-pencil test 

Personality inventory. An instrument intended to appraise or meas- 
ure one or more of the nonintellectual aspects of an individuals 
mental or psychological make-up 

Point scale. A test in which each item responded to correctly con- 
tributes one or more points to the individual's score. The standing 
of the person being tested is based on the total points he obtains. 
Power test. A test intended to measure level of performance rather 
than speed of response, hence, one m which there is either no time 
limit or a very generous one. 
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Practice effect. The influence of previous experience with a test on 
the later administration of the same or a similar test. The term is 
usually employed when the practice effect is not itself what is at 
issue, but is something to be eliminated or allowed for. 

Probable error (PE). An indication of the variability of a measure, 
the extent to which an obtained value deviates from the measure in 
question, a measure of the error in sampling. In a normal distribu- 
tion, half the deviations from a measure of central tendency fall 
within a range of 1 PE above and below that measure. The PE is 
.6745 of the standard error. 

Product-moment coefficient. The most widely used correlation co- 
efficient for linear relationships Also called Pearson product-mo- 
ment coefficient of correlation, symbolized by r. 

Profile. A graphic presentation of the results of an individual's per- 
formance on a group of tests 

Prognostic test. A test used to predict future achievement in a specific 
subject or field. 

Projective technique. A method of personality study in which the 
subject responds freely to a series of stimuli such as inkblots, pic- 
tures, unfinished sentences, and the like. In this free-response situa- 
tion the subject “projects" into his responses manifestations of per- 
sonality characteristics Also called projective method 

Quartile. One of three points that divide a ranked distribution into 
four equal parts. The lower quartile Q x or 25th percentile, the 
upper quartile Q 3 or 75th percentile; the middle quartile Q 2 , or 
50th percentile, is the median 

Quartile deviation (Q). A measure of variability defined as one-half 
the score distance between Q x and Q 3 . Also called the semi-inter- 
quartile range 

r, see Coefficient of correlation. 

Random sample. A sample so drawn that every member of a popu- 
lation has an equal chance of being included in it. 

Range. The distance between the highest and lowest scores in a 
distribution. 

Rank-order correlation (rho, p). A method of obtaining a correla- 
tion coefficient by assigning ranks to each score of all individuals, 
and determining the relationship between them. Also called rank- 
difference coefficient of correlation. 

Rating scale. A device whereby a rater can record the estimated mag- 
nitude of a given trait or quality being measured. Commonly indi- 
cated as descriptive, numerical, or graphic rating scales. 

Raw score. The original, untreated result obtained from a test or 
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other measuring instrument Usually the number of right answers, 
or points on a point scale 

Readiness test. A test that measures the extent to which an individ- 
ual has achieved a degree of maturity or acquired certain skills or 
information needed for beginning some new learning activity. Most 
frequently used with preschool children to determine their readiness 
for entering school. 

Reading age. An age-equivalent score assigned to the average score 
on a reading test for individuals at a given age 
Recall item. A test item that requires a person to supply the correct 
answer from his own memory or recollection, as contrasted with a 
recognition item Also called supply item. 

Recognition item. A test item requiring an individual to recognize 
or select the correct answer from among two or more choices pre- 
sented. 

Reliability. The extent to which a test is consistent with itself in 
measuring whatever it does measure. 

Reliability coefficient. The coefficient of correlation obtained be- 
tween two forms of a test (alternate-form or parallel-form relia- 
bility), between scores on repeated administrations of the same test 
(test-retest reliability), between halves of a test, properly corrected 
(split-half reliability), or by using the Kuder-Richardson formulas. 
Response set. The tendency for an individual to follow a certain 
pattern in responding For example, “acquiescence” set is a set to 
respond true in a true-false test; “evasiveness” is a set to respond 
“undecided” or “don’t know” in a personality or interest inventory. 
Scattergram or scatterdiagram. A double-entry chart used for plot- 
ting the scores on two tests, or variables, for each individual in a 
group. It gives a graphic indication of the relationship between the 
two variables. 

Scholastic aptitude, see Academic aptitude 
Semi-interquartile range, see Quartile deviation. 

Sigma, see Standard deviation. 

Skewness. The tendency of a distribution to depart from symmetry 
or balance about the mean. 

Sociogram. A chart or diagram that graphically illustrates inter- 
actions, usually those desired or not desired, among individuals in a 

group. . . 

Sociometry. The determination of the social or interpersonal re- 
lationships among members of a group 
Spearman-Brown formula. A formula stating the relationship be- 
tween the reliability of a test and its length The formula permits 
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prediction of the reliability of a test that is lengthened or shortened 
by any amount It is used most frequently for estimating the reli- 
ability of an entire test from the correlation between halves of the 
test, as m split-half reliability 

Special ability. A term used for such abilities as mechanical, clerical, 
musical, artistic, etc , as distinguished Irom general ability. 

Speed test. A timed test m which the speed of performance or re- 
sponse is considered the major variable 

Split-half coefficient, see Coefficient of internal consistency 

Standard deviation (SD, s, <r). A measure of the variability or dis- 
persion of a set of scores The more the scores cluster about the 
mean, the smaller the standard deviation In a normal distribution, 
approximately 68 percent of the scores fall within the range of 1 
SD above and below the mean, approximately 95 percent fall within 
a range of 2 SD's, and practically all the scoies fall within a range 
of 3 SD’s 

Standard error (SE). An estimate of the magnitude of the “error of 
measurement'' m a score, i c , the amount by which an obtained 
score differs from a hypothetically true score The standard error 
is an amount such that in approximately two-thirds of the cases the 
obtained score does not differ more than 1 SE from the true score 

Standard score, z score. A score in which each individual’s score is 
expressed in terms of the number of standard deviation units of 
the score from the mean. 

Standardized test, standard test. A test that has been given to various 
samples or groups under standardized conditions and for which 
norms have been established. 

Stanine. A standard score with a mean of 5, a standard deviation of 
approximately 2, and a range between 1 and 9. It is one of the steps 
in a nine-point scale of normalized standard scores, hence its name, 
derived from standard-nine 

Stem. The introductory part of a multiple-choice test item that is 
to be completed by one of the responses following it 

Stencil key. A perforated scoring key which, when positioned over 
an answer sheet, either in a test booklet or on a separate answer 
sheet, permits rapid identification and counting of the correct re- 
sponses 

Strip key. A scoring key arranged so that the answers for any page 
or any column of the test appear m a strip or column that can be 
placed alongside the individual's responses for easy scoring. 

Subjective test. A test that is often scored on the basis of attitudes, 
opinions, and idiosyncrasies of the scorer 
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Supply item, see Recall item. 

Survey test. A test that measures general achievement in a given 
subject or area and is more generally concerned with breadth of 
coverage than with specific details or discovery of causal factors 
It is most frequently used for screening large groups of persons. 

T score. A standard score with a mean of 50 and a standard deviation 
of 10, usually used to convert raw scores on two or more tests into 
comparable scores for ease m interpretation 
Test battery. Usually a group of several tests standardized on the 
same population, so that results on the several tests are comparable 
True score. The score that would be obtained if we had a perfectly 
reliable measuring instrument. If it were possible to measure an in- 
dividual over and over again with the same test, without any changes 
in the individual, the average of all his test scores would be an 
estimate of his true score True scores are never obtained, but rather 
are considered hypothetical values 

Validity. The extent to which a test measures what it is supposed to 
measure. Validity is defined on the basis of different purposes, 
different kinds of evidence are used m defining types of validity. The 
most common types of validity are content validity , which describes 
how well the content of the test samples the class of situations or 
subject-matter about which conclusions are to be drawn, concurrent 
validity , which describes how well test scores correspond to measures 
of concurrent criterion performance or status, predictive validity , 
which indicates how well predictions made from the test are con- 
firmed by evidence gathered at some later time, and construct 
validity , which indicates the degree to which certain explanatory 
constructs or conceptualizations account for performance on the test 
Verbal test. A test in which results depend to some extent on the 
use and comprehension of words, as m most paper-and-pencil tests. 
X, F. The symbols used in measurement to designate raw scores 
x, y. The symbols used m measurement to indicate the deviation of 
a score from its mean, i e , x = X — M x , y — Y — M y . 
z score, see Standard score 
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Deviation Method for Computing the Mean and 
Standard Deviation of Grouped Measures 1 


The calculation of the mean by the short method (or deviation 

method) m a group distribution may be summarized as iollows: 

1. Make a group frequency distribution as described on pages 36 
and 37. 

2 Select some arbitrary reference point (AR) as the midpoint of an 
interval as near the center ol tire distribution as possible The in- 
terval with the greatest frequency is olten the best one to pick 

3 Mark m the deviation (d) column the number ol intervals each in- 
terval deviates from the interval whose midpoint has been selected 
for the arbitrary reference point The value ol the AR interval is 
marked zero in this column Values above AR are marked plus and 
those below are marked minus. 

4 Multiply each interval deviation (d) by its corresponding frequency 
(/) and write the product in the next column (fd) 

5 Find the algebraic sum of the plus and minus fd* s. 

6 Divide the result of step 5 by the number of scores (N) in the total 

distribution. This gives the correction m mteuml units of 

the mean of the distribution from the arbitrary reference point 

7 Multiply the correction value obtained in step 6 by the number size 
of the intervals (i) This gives the correction in score units of the 
mean from the arbitrary reference point 

8. Add the result of step 7 algebraically to AR The result is the 
arithmetic al mean of the distribution of scores. 

1 This supplementary material is presented to provide a shoit-cut procedure for 

the computation of means and standard deviations as discussed on pages 4 . 2 , and 46 

of the text 
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The formula coi responding to these steps is as follows 


Mean (M) — A R -j- i 



The calculation of the standard deviation by the short method may 

be summan/ecl as 

1 Multiply each interval deviation ( d ) by the coi responding product 
of the frequencies and deviations (fd) and write the product m the 
next column (fd 2 ) 

2 Find the algebraic sum of the fd 2, s 

3 Divide the result of step 2 by the number of scores (N) in the total 
distribution 

4. Square the correction value found in step 6 m the computation of 

„ /% fd\ 2 

the mean This gives 

5 Submit t the value obtained m step 4 from the value obtained in 
step 3. 

6 Extract the square root of the icsult of step 5 (This may be done 
also with use of a table of “squares” and square roots, e g , N. M 
Downic and R W Heath, Basic Statistical Methods f Harper, 1959, 
pp 257 II.) 

7 Multiply the result of step 6 by the size of the intervals (i) to obtain 
the standard deviation 

The foimula coi responding to these steps is as follows 


Standard deviation (or) — i 

The above two methods, while appearing more involved than the 
methods discussed m the text, are much simpler to perform an yie 
the same results for practical purposes 


/2/d 3 

/2/d\ 

1 N 

\N ) 


Illustrative Example 

Using the scores obtained for 80 pupils m the fourth grade on 
50-worcl spelling test, as indicated in Tables 1 and 2 (pp* ’ , , 

be seen that the values necessary for finding the mean and stan 
deviation are obtained liom the table below as follows. . 

N = 80 2 fd = 20 2 [d? = 658 * = 3 
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When these values aie substituted mto the foimulas lor the mean and 
standaid deviation, the mean is found to be 30 75, and the standard 
deviation, 8 58 
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fd 

f d ‘- 

47-19 

'18 

1 ( 
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6 

36 

44-46 

45 

4 i 

5 


20 
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42 

3 

1 


12 

48 

38-40 

39 

9 : 
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27 

81 
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36 

15 : 
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30 
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6 
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8 
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24 
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2 

— 

-12 

21 

20-22 
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-15 
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18 
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-16 

64 

11-16 

15 

2 — ! 

5 

— 

-10 

50 

11-13 

12 

2 -1 

r> 

— 

-12 

72 

8-10 

9 

0 — 1 
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0 

0 

5- 7 

6 

1 

8 

— 

- 8 

61 



80 



20 
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N 


%fd 

5/d 2 

11 

+ 

■(*) 

<r = w 

'n 

\fd- 

N 


m 

M- 30 + 31 

© 

<r = 3^ 

/ 658 
1 80 


(20 y 

M = 30 75 


o- = 8.58 





It is recommended that each student work through the piocesses 
using the above data to obtain a good understanding ol each of the 
steps involved 
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